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CLIMATE CHANGE ON FEDERAL FORESTS 

WEDNESDAY, NOVEMBER 18, 2009 

U.S. SENATE, 
SUBCOMMITTEE ON PUBLIC LANDS AND FORESTS, 

COMMITTEE ON ENERGY AND NATURAL RESOURCES, 
Washington, DC. 

The subcommittee met, pursuant to notice, at 2:35 p.m. in room 
SD–366, Dirksen Senate Office Building, Hon. Ron Wyden pre-
siding. 

OPENING STATEMENT OF HON. RON WYDEN, U.S. SENATOR 
FROM OREGON 

Senator WYDEN. The subcommittee will come to order. 
Good afternoon to all, and welcome. The purpose of today’s hear-

ing in the Subcommittee on Public Lands and Forests is to explore 
how the relevant Federal agencies are managing Federal forests in 
response to climate change, including for natural resource adapta-
tion and carbon sequestration. 

I know in my home State, we understand how important it is to 
manage forests with an eye to the future, to preparing for both the 
stresses that climate change will place on our forests, and for the 
opportunities they have to be part of the climate solution. These 
are certainly among the top concerns facing the Department of Ag-
riculture and the Interior Department, and we look forward to 
hearing from them today. 

The country’s forests already provide a wide array of benefits— 
clean water and air, fish and wildlife habitat, timber and recre-
ation. But, perhaps most timely is their potential to contribute to 
tackling the issue of climate change. 

In particular, I see two significant opportunities for the Federal 
forests. First, they could provide renewable energy, biomass energy 
from the millions and millions of acres of land that are dangerously 
overstocked and ready to explode into the next inferno; and second, 
they can sequester carbon to help battle climate change. In my 
view, it is time to manage the nation’s forests, to address climate 
change, and unlock their potential. 

Substituting renewable biomass from forests for fossil fuels will 
help reduce the emissions of greenhouse gases that fossil fuels 
would have created. In addition, thinning Federal forests and re-
storing their health will also help protect them from insects, dis-
ease, and unnatural forest fires which release still more carbon 
into the atmosphere. Healthy forests lock up carbon dioxides 
through sequestration and provide an opportunity to create carbon 
offsets. These offsets can be used to help minimize the cost of car-
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bon reduction in other parts of the economy, and finally, provide 
a way to truly account for this economic benefit that Federal for-
ests provide to our environment. 

There is no doubt that climate change is having a significant im-
pact on Federal forests. In recent years, forests have suffered from 
wildfires and bark beetle outbreaks that not only clearly prove that 
climate is, in fact, changing, but also that our forests are surpris-
ingly sensitive to that change. These findings will require forest 
management actions that help make them more resilient to the im-
pact of climate change. 

In my part of the country, particularly in our dry forests, this 
means that forest restoration and thinning activities are urgently 
needed to save the very forests that have the potential to be part 
of the climate change solution. 

I am very much aware that these issues are not without con-
troversy and uncertainty, and I know the nation’s land managers 
are faced with a daunting challenge, and know that they are dedi-
cated to building a healthier future for our forests. So, they’re going 
to face some important questions in the days ahead. How can be 
forests be managed so that they can withstand the ongoing and ex-
pected impact of a warming climate? What are the best tools for 
making sure that fish and wildlife adapt to a changing climate? 
What is the best way to manage forests for carbon sequestration 
while working to reduce emissions? These are difficult questions to 
answer given the daunting complexities and uncertainties that are 
involved, but I have faith that our witnesses are up to this chal-
lenge. 

In a few minutes, we are going to hear from Dr. Kit Batten, a 
science advisor of the Department of the Interior, and Tom Tidwell, 
the chief of the Forest Service at the Department of Agriculture. 
We welcome both of you this afternoon and are anxious to hear 
your testimony. 

I’m going to recognize the ranking minority of the subcommittee 
for any statement, and Senator Johnson, as well. 

I want to tell my colleagues that this will be perhaps a hectic 
afternoon. I may have to step out and take several calls in connec-
tion with some of the discussions going forward with respect to 
healthcare. Both of my colleagues, I know, have a great interest in 
this, as well, so my hope is, is that we will be able to work together 
and keep this going. At the very worst, we would have to take a 
short recess, but I hope that that won’t be the case. 

So, I’d like to recognize Senator Barrasso, the ranking member 
of the subcommittee, for his statement. Senator Johnson and I 
have been involved in these issues together since our days in the 
other body, and he’s got a great interest in this, as well. So, let’s 
begin with Senator Barrasso’s opening statement. 

[The prepared statement of Senator Bingaman follows:] 

PREPARED STATEMENT OF HON. JEFF BINGAMAN, U.S. SENATOR FROM NEW MEXICO 

Mr. Chairman, thank you for holding this hearing, which addresses an important 
topic—how to manage national forests in response to climate change. There is no 
doubt that our Federal lands play a unique and essential role in our response to 
climate change, and that role demands unique responsibilities of our land managers 
and special considerations for policy-makers. 
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The science is clear that climate change already is having significant impacts on 
our forests, and land managers across the county are faced with the difficult chal-
lenge of managing them in light of these impacts. 

To help address these problems, I recently introduced legislation to facilitate nat-
ural resource adaptation across the Federal land management agencies, States, and 
tribes. 

I believe that coordination and communication among the various land managers 
will be vital to ensuring that our forests and other public lands become more resil-
ient to climate change. 

In my opinion, it is clear that land managers will need to use a variety of tools 
to successfully manage our forests in light of a warming climate. Adaptation and 
carbon sequestration are two of those tools. 

Our Federal land managers already consider the protection of stored carbon and 
the sequestration of additional carbon as an important part of their mission-and I 
think that is appropriate. But I am very skeptical about managing-much less mar-
keting-Federal lands with a singular objective of sequestering carbon. 

STATEMENT OF HON. JOHN BARRASSO, U.S. SENATOR 
FROM WYOMING 

Senator BARRASSO. Thank you very much, Mr. Chairman. I want 
to thank you for scheduling this hearing today. 

Forest adaptation and climate change, as well as carbon seques-
tration, are extremely important issues, especially given the in-
creasing risk of catastrophic wildfires and the continent-wide 
incidences of bark beetles that are killing our forests. 

Mr. Chairman, while we like to focus on all of the good things 
that are happening in our forests—and there is a lot—we cannot 
ignore some of the not-so-good things that are happening, such as 
forest fires or the 300,000 acres of forest killed by insect and dis-
ease in the Intermountain West. Research has shown that, as car-
bon dioxide levels increase in the atmospheres, plants actually 
grow better. They become more efficient carbon sinks, and they 
provide the soil and moisture conditions which benefit the trees. 
Research also tells us that about half the carbon dioxide seques-
tered by a tree is stored in its wood and in its needles, and the 
other half is stored in the soil that the tree grows in. When trees 
are harvested and converted into lumber for housing, then carbon 
within them is sequestered for decades, if not centuries. The soil- 
bound carbon dioxide is slowly released over time. 

When a tree dies in the forest, the tree almost immediately be-
gins to decompose and release carbon right at that point. Perhaps 
even more devastating is when those stands of dead trees burn. 
Most of the carbon stored within the soil is volatized and released 
into the atmosphere. 

Now, I know we’re going to hear, a little bit later, mention from 
Ms. Oneil in her testimony, but it bears repeating, that between 
2002 and 2006 wildfires in the United States emitted the equiva-
lent of between 4 to 6 percent of all manmade emissions of carbon 
dioxide for the country for those same years. Wildfires in California 
from 2001 to 2007 released 277 million tons of carbon dioxide from 
both the fire and the decay of dead trees. This is the equivalent of 
the emissions from half of the registered automobiles in California 
for an entire 7 years. 

So, we all know the importance, and we all love our public lands. 
We all want them to maintain a resiliency that allows them to re-
spond to changing environmental conditions. Forests are not as 
fragile as we humans sometimes believe them to be. They have sur-
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vived dramatic climatic changes in the past, and they will continue 
to do so in the future. They have survived dramatic events like vol-
canoes, floods, and fires; they also likely will adapt to a changing 
climate, if and when that occurs. 

The real question is how best to manage the lands to produce the 
resource values that we need and that we desire while adapting to 
changes in our forests and in our climate. Mr. Chairman, I think 
it’s important that any carbon sequestration plan for our Federal 
forests consider the following: 

How much carbon is released as a result of fires, insect, and dis-
ease, and ultimately, the decomposition of dead trees? What is the 
total energy cradle-to-grave carbon cost of the various management 
plans in each forest type? 

Allowing forests to grow for 300 hundred years may be a great 
idea on the west side of Oregon, but, as Senator Udall and I are 
experiencing, we can’t expect lodgepole pines to survive 150 years 
in the Intermountain West. Logging some or all of this material 
might be wise, in terms of carbon and the future. Is there a man-
agement strategy to remove material that might burn or rot, and 
turn that material into products that will store carbon while im-
proving the health of the forest? 

Finally, how do we account for those fire and insect events that 
occur in the wilderness and other protected areas? 

So, we have to be able to answer questions like these as we look 
at ways to reduce our carbon footprint. 

Mr. Chairman, thanks for the time of the committee, and I look 
forward to hearing from our witnesses. 

Senator WYDEN. Thank you, Senator Barrasso. 
Senator Johnson. 

STATEMENT OF HON. TIM JOHNSON, U.S. SENATOR FROM 
SOUTH DAKOTA 

Senator JOHNSON. I am pleased that as the committee continues 
to examine a range of climate change issues, that the Public Lands 
and Forest Subcommittee is examining the effects of changes in our 
climate and public forestlands. 

The clear evidence suggests that the worldwide accelerated re-
lease of greenhouse gas emissions is resulting in observable 
changes to regional climates. For the forestlands in the West, in-
cluding my State, the Black Hills, these changes in climate could 
produce dramatic effects on forest health. Even modest changes in 
temperatures that result in milder winters and hotter and drier 
summers can create the conditions for insect epidemics, leaving in 
their wake millions of dead standing trees and increasing the risk 
of catastrophic wildfires. 

In the Black Hills and in large areas covering Wyoming and Col-
orado, hundreds of thousands of acres of lodgepole and ponderosa 
pine are infected by a mountain pine beetle epidemic. Although 
these epidemics historically come and go, the severity and depth of 
the current infestation is causing uncertainty and concern that per-
manent changes in temperature and moisture will further strain 
the forest health of the Intermountain West. 

In the near term, public land managers must develop strategies 
for combating insect infestations and forest land thinning projects 
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to reduce the threat of catastrophic wildfire. While these acute 
issues must be tackled immediately, I hope that today’s hearing 
produces a better understanding of how our public forestlands can 
be managed in a manner that adapts to climate changes while 
meeting the important regional and national purposes. Specifically, 
I am looking for insights and answers to how individual forest 
management plans incorporate climate change impacts into strate-
gies for effective forest health stewardship, timber sale manage-
ment, as well as recreation and public enjoyment. 

Again, thank you, Chairman Wyden and Ranking Member Bar-
rasso, for holding this important hearing, and I look forward to 
hearing from the panel. 

Senator WYDEN. Thank you, Senator Johnson. We look forward 
very much to working with you. I remember our efforts and discus-
sions on timber payments and the counties, and it will be great to 
team up with you. 

We’re also very glad to have Senator Risch on this subcommittee, 
as well. He has a great interest in these issues and, I think, is 
going to be a very good partner in these efforts, on the basis of our 
discussions. 

So, Senator Risch, welcome, and any statement you’d like to 
make. 

STATEMENT OF HON. JIM RISCH, U.S. SENATOR FROM IDAHO 

Senator RISCH. Thank you so much, Senator Wyden, for holding 
this important hearing. 

This is a subject that’s particularly important to Idaho and to the 
Intermountain West. As you travel across the State of Idaho today, 
the landscape that’s been described, particularly in the lodgepole 
pine habitats, is very troubling. 

When I was in forestry school, I visited a number of these places, 
and it’s saddening—it’s very saddening to go back, at the present 
time, and see what’s happened to the condition of those. A lot of 
them are just waiting for a match to strike, and it’s going to be 
very catastrophic, particularly in the central parts of Idaho, where 
we have large stands of lodgepole pine, similar to the stands that 
are in the Yellowstone Park. A fire there will be just as cata-
strophic as it was in the Yellowstone ecosystem. 

We all know that we’re going through these cycles of drying con-
ditions and wet conditions. Last year in Idaho, we had a particu-
larly wet winter, followed by a wet spring, and things were actually 
pretty good in the ecosystem. But, for some years prior to that, we 
had drought conditions, and those drought conditions, of course, 
weaken the tree. The tree is not able to pitch out the attacks from 
the pine beetles. As a result of that, your get massive stands of 
these standing matches, if you would, ready to burn. 

So, it’s important that we have this hearing, and I’m very inter-
ested to hear what the witnesses have to say. With that, Congress 
hopefully will be able to create some unique ways of addressing the 
situation. 

Thank you, again, Mr. Chairman. 
Senator WYDEN. Thank you, Senator Risch. 
All right, let’s welcome Ms. Kit Batten and Mr. Tom Tidwell. We 

will make your prepared statements part of their record—part of 
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the record in its entirety. I know there is always almost a compul-
sion to kind of read statements, and if you could take a few min-
utes and summarize your principal views, we’ll make your pre-
pared statements a part of the record in their entirety. 

Dr. Batten, welcome. 

STATEMENT OF KIT BATTEN, PH.D., SCIENCE ADVISOR, OF-
FICE OF THE DEPUTY SECRETARY, DEPARTMENT OF THE 
INTERIOR 

Ms. BATTEN. Thank you so much, Mr. Chairman, members of the 
subcommittee. Thank you for the opportunity to appear before you 
today to discuss the impacts of climate change on the ecosystems 
managed at the Department of the Interior, including forests and 
woodlands. I am Dr. Kit Batten, science advisor to the Deputy Sec-
retary of the Interior. 

My written testimony today highlights the impacts of climate 
change on these lands, and describes how sustainable public land 
management can help forests and other ecosystems adapt to and 
mitigate climate change. I would like to summarize the main points 
for you, and I ask that my complete statement, as you just said, 
be entered into the record. 

Senator WYDEN. It will be done, without—— 
Ms. BATTEN. Thank—— 
Senator WYDEN [continuing]. Objection. 
Ms. BATTEN [continuing]. You. Thank you. 
In the Department of the Interior, the U.S. Fish and Wildlife 

Service, the National Park Service, the Bureau of Land Manage-
ment, the Bureau of Indian Affairs all oversee the management of 
forestland in the refuges, parks, public, and tribal lands under 
their jurisdictions. 

A recent report by the U.S. Climate Change Science Program and 
the Subcommittee on Global Change Research predicts that 
forestlands will respond in different ways to changes in tempera-
ture, precipitation, and other factors related to climate change. 
With warmer temperatures, tree species may respond by migrating 
both northward and to higher altitudes. Thus, species with re-
stricted ranges may be most vulnerable, while species with broader 
climate tolerances may be able to adapt more easily. Species com-
position of forests may also change dramatically. Climate change 
may favor drought-resistant species, such as juniper is some areas, 
which are expected to migrate into higher-elevation forests, and 
could compete with other forest types for moisture. 

Southwest woodlands are at a high risk of conversion to desert 
shrub and grassland. Wildlife and plant communities may migrate 
as temperature, habitat, and water resources change. Climate 
change may result in an increased establishment of invasive spe-
cies, such as tamarisk, that not only pose a risk of displacing desir-
able native plant species, but can also consume water in already 
dry areas, leading to increased competition for this important re-
source. 

Finally, forest seed production could be impacted due to its cycli-
cal nature and response to temperature and precipitation. Seedling 
establishment, survival, growth, and vigor are all critically depend-
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ent on available soil moisture, and would be reduced during periods 
of increased drought. 

Insects, pathogens, invasive species, drought, and increased wild-
fire activity are all risks for forests and woodlands as a result of 
climate change. In fact, the Department’s land and wildlife man-
agers are already confronting many of these impacts. 

In the interior forests of the Rocky Mountain States, a combina-
tion of warmer winters over the past decade, drought stress, and 
a prevalence of overmature, overstocked, even-aged, single-species 
forests have created a perfect condition for proliferation of bark 
beetles and increased vulnerability for fire. 

Approximately 800,000 acres of BLM-managed forestlands in 
Colorado, Wyoming, Montana, and Idaho are suffering from moun-
tain pine beetle attack, and are at risk of widespread mortality. 
Similar effects are seen in Rocky Mountain, Yellowstone, and other 
western national parks. 

Pinyon pine forests have experienced widespread both mortality 
in Colorado, Utah, New Mexico, and Arizona. 

Climate change adaptation strategies can enhance the ability of 
our ecosystems, such as forests and woodlands, to adapt to or with-
stand current and projected climate change impacts. Departmental 
bureaus are working with each other and our external partners to 
adapt our forest and woodland management programs to anticipate 
and adapt to the effects of climate change and mitigate the poten-
tial impacts across our lands. 

Key strategies in the Department include reducing stressors, en-
couraging diversity, such as through fire management and control 
of invasive plants, forests pests, and pathogens. To assure that our 
adaptation strategies are grounded in sound science, Secretary 
Salazar has created a new climate change strategy for the Depart-
ment of the Interior through Secretarial Order Number 3289, 
which he signed on September 14 of this year, and it’s entitled, 
‘‘Addressing the Impacts of Climate Change on America’s Water, 
Land, and Other Natural and Cultural Resources.’’ This order es-
tablishes a new departmentwide strategy to address climate 
change, with an emphasis on climate change science, adaptation, 
and mitigation, and it recognizes the value of relying on partner-
ships with other agencies, States, and adjacent landowners, to re-
spond to climate change. 

Forestlands also play an important role in climate change mitiga-
tion by sequestering carbon dioxide from the atmosphere through 
photosynthesis and storing this carbon in tree—in the trees bio-
mass, soils, and wood products. The use of biomass, such as waste 
material from timber harvests, as a substitute for fossil fuels, 
which emit more greenhouse gas emissions for generating power, 
is expected to increase as bioenergy facilities come online. 

The Department is actively engaged with partners who are inter-
ested in acquisition and restoration projects resulting in carbon se-
questration. For example, more than 22 million trees and 40,000 
acres of restored habitat have been added to the national wildlife 
refuge system, and such partnerships have resulted in the restora-
tion of more than 80,000 acres of native habitats, benefiting fish, 
wildlife, and migratory bird populations in bottomland hardwood 
forests in the Southeast. 
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In the Sacramento Delta of California, the USGS and its part-
ners are developing a process to farm carbon by restoring wetland 
vegetation and rehydrating and restoring organic peat soils. This 
not only sequesters carbon, but provides wildlife habitat, and actu-
ally increases the soil elevation in restored areas, decreasing the 
stress across delta levees. I actually have a short factsheet on that, 
that I’d also like to submit for the record. 

Senator WYDEN. Without objection, it’s ordered. 
Ms. BATTEN. Thank you. 
The Fish and Wildlife Service is also exploring new habitat res-

toration techniques that could enhance carbon sequestration in the 
Florida Everglades and across the expansive coast and wetlands of 
the Carolinas. 

Finally, the Department, through the U.S. Geological Survey, is 
developing a methodology to measure and assess biological carbon 
sequestration and greenhouse gas fluxes, and will use this method-
ology to conduct a national assessment of ecosystem carbon storage 
and greenhouse gas fluxes. This methodology will be released in 
2010. 

Restoring the health and maintaining the resiliency of our na-
tion’s public lands, including forests and woodlands, is crucial to 
ameliorating and adapting to the effects of climate change. Much 
has been learned as this effort has evolved. Most importantly, the 
Department has recognized that landscape-scale problems require 
landscape-scale responses. The impacts of climate change do not 
distinguish between lands managed by different Federal agencies. 

The development of successful science-based adaptation and miti-
gation strategies is critical to the health of these resources and to 
the human communities and fish and wildlife that are dependent 
on them. 

Again, thank you for the opportunity to testify today. I am happy 
to answer any questions that you may have. 

[The prepared statement of Ms. Batten follows:] 

PREPARED STATEMENT OF KIT BATTEN, SCIENCE ADVISOR, OFFICE OF THE DEPUTY 
SECRETARY, DEPARTMENT OF THE INTERIOR 

INTRODUCTION 

Mr. Chairman and Members of the Subcommittee, thank you for the opportunity 
to appear before you today to discuss the impacts of climate change on the eco-
systems managed by the Department of the Interior, including forests and wood-
lands, wetlands, and many others. I am Dr. Kit Batten, Science Advisor to the Dep-
uty Secretary of the Interior. My testimony today highlights the impacts of climate 
change on these lands and describes how sustainable public land management can 
help forests and other ecosystems adapt to and mitigate climate change. 

The Department manages over 500 million acres of land—one-fifth of the nation’s 
land mass—and these lands include many types of ecosystems, from coastal estu-
aries to riparian corridors along our nation’s rivers to prairie wetlands to alpine for-
ests. The U.S. Fish and Wildlife Service, the National Park Service, the Bureau of 
Land Management, and the Bureau of Indian Affairs all oversee the management 
of forest land in the refuges, parks, public and tribal lands under their jurisdictions. 
Forests and other lands and waters managed by the Department’s bureaus provide 
critical ecosystem services, such as wildlife habitat for a variety of species, clean air 
and water, biodiversity, pollinator services, cultural heritage resources, recreational 
opportunities, forest products, and mineral and energy resources. 

POTENTIAL CLIMATE CHANGE IMPACTS TO FORESTS 

Perhaps no resource management issue is as complex and challenging as climate 
change. Climate change affects biota, water, ecosystems, cultures, and economies. 
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The Fourth Assessment Report of the Intergovernmental Panel on Climate Change 
(IPCC) notes that climate change is expected to affect precipitation patterns, vegeta-
tion types and distribution, wildlife habitat and behavior, wildfire frequency and 
risk, sea levels, and the spread of pests and diseases. These, in turn, will affect a 
broad range of human activities. 

With specific regard to forest and woodland plant species, a recent report by the 
U. S. Climate Change Science Program and the Subcommittee on Global Change Re-
search predicts that these lands will respond in different ways to changes in tem-
perature, precipitation, and other factors related to climate change.1 With warmer 
temperatures, tree species may respond by migrating both northward and to higher 
altitudes. Species with restricted ranges may be most vulnerable, while species with 
broader climate tolerances may be able to adapt more easily. Alpine forests are at 
risk of loss because there will be no place for them to migrate. However, forests in 
the Pacific Northwest, west of the Cascades, may benefit by increased growth if both 
temperature and precipitation increase as forecasted in some climate change mod-
els. Interior Northwest forests may suffer as warmer winters decrease the retention 
of snowpack. 

Species composition of forests also may change dramatically. Climate change may 
favor drought-resistant species such as juniper in some areas. Juniper woodlands 
are expected to migrate into higher elevation forests and could compete with other 
forest types for moisture. 

In addition, changes in biodiversity are possible with changes in species mix and 
habitat. Southwest woodlands are at high risk of conversion to desert shrub and 
grassland. Wildlife and plant communities may migrate as temperature, habitat, 
and water resources change. Climate change may result in increased establishment 
of invasive species such as tamarisk that not only pose a risk of displacing native 
plant species but can also consume water in already dry areas, leading to increased 
competition for this limited resource. 

Finally, forest seed production could be impacted due to its cyclical nature and 
response to temperature and precipitation. Seedling establishment, survival, growth, 
and vigor are all critically dependent on available soil moisture, and would be re-
duced during periods of increased drought. Insects, pathogens, invasive species, 
drought, and increased wildfire activity are all risks for forests and woodlands as 
a result of climate change. 

CURRENT LANDSCAPE CHANGES 

In fact, the Department’s land and wildlife managers are already confronting the 
impacts of climate change on the lands they manage. Reduced snowpack combined 
with earlier melting and runoff—particularly in the Northwest and Mountain- 
West—is leading to decreased recharge of groundwater systems, increasing stress on 
public water systems and altering river flows, temperature, depth, and other charac-
teristics of spawning environments for fish.2 Our Arctic parks, refuges, and public 
lands are seeing some of the earliest impacts of climate change—for example, melt-
ing sea ice threatens marine mammals as well as coastal communities, and contrib-
utes to a warming feedback loop—melting ice reduces albedo, which only leads to 
greater melting of sea ice. Thawing permafrost not only destabilizes buildings, 
roads, and facilities and disrupts the structural basis of large regions of interior 
lands, but also leads to even greater amounts of greenhouse gas emissions into the 
atmosphere, such as carbon dioxide and methane, which only reinforce the warming 
cycle. 

Vegetation in some places has converted to more drought-hardy species3 and, in 
some instances, species numbers have been reduced or lost.4 Our scientists are also 
noting changes in abundance and distribution of species, including changes in mi-
gration patterns; the expansion of pests and invasive species; increased vulnerability 
to wildfire and erosion; and overall changes in carrying capacity and the ability of 
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ecosystems to support different species populations.5 Many of the iconic wildlife spe-
cies that the Department manages from the Arctic to the Everglades will see their 
habitat and ranges affected by global climate change. 

In the interior forests of the Rocky Mountain States, a combination of warmer 
winters over the past decade, drought stress, and a prevalence of over-mature, over- 
stocked, even-aged single species forests have created perfect conditions for a pro-
liferation of bark beetles. The stressed condition of the forests makes them more 
susceptible to fatal insect attack.6 Approximately 800,000 acres of BLM-managed 
forestlands in Colorado, Wyoming, Montana, and Idaho are suffering from mountain 
pine beetle attack and are at risk of widespread mortality. The effects of bark beetle 
infestation can also be seen in forests in Rocky Mountain, Yellowstone, and other 
western national parks. Similarly, pinyon pine forests have experienced widespread 
mortality from bark beetle attack in Colorado, Utah, New Mexico, and Arizona. As 
noted in the previous paragraph, forestlands suffering from these stresses—espe-
cially in combination with drought—are also more susceptible to wildfire, increasing 
the threat of catastrophic fire in the wildland-urban interface areas across the West. 

ADAPTATION AND MITIGATION STRATEGIES 

Climate change adaptation strategies can enhance the ability of ecosystems, such 
as forests and woodlands, to withstand, or adapt to, current and projected climate 
change impacts. For example, a healthy forest—a species-diverse, multi-aged forest, 
with proper stocking densities—is resilient in response to environmental stresses, 
better able to resist insect attacks and diseases, and less vulnerable to catastrophic 
wildfire. Restoring forest health on our public lands through active management is 
one way to promote adaptation to climate change. 

The Department of the Interior is on the front lines of protecting our country’s 
water, land, marine, fish, wildlife, tribal, and cultural heritage resources from the 
effects of climate change we are witnessing—from the Arctic to the Everglades. The 
realities of climate change will require the Department to change how we manage 
the resources we oversee. To assure that our climate change adaptation strategies 
are grounded in sound science, Secretary Salazar has created a new climate change 
strategy for the Department through Secretarial Order #3289 (September 14, 2009): 
‘‘Addressing the Impacts of Climate Change on America’s Water, Land and Other 
Natural and Cultural Resources.’’ This Order establishes a new Department-wide 
strategy to address climate change, with an emphasis on climate change science, ad-
aptation, and mitigation. 

This Order also recognizes that the Department must rely on important partner-
ships to respond to climate change, including the White House Council on Environ-
mental Quality, the White House Office of Energy and Climate Change, the White 
House Office of Science and Technology Policy, the National Science and Technology 
Council, the U.S. Global Change Research Program, the Department of Agriculture, 
the Department of Commerce, the Department of Defense, the Environmental Pro-
tection Agency, the National Aeronautics and Space Administration, Tribal govern-
ments, State and local governments, universities, non-governmental organizations, 
and private landowners. 

Specifically, the Order establishes the following: 
• DOI Climate Change Response Council: Composed of the Secretary (Chair), 

Deputy Secretary (Vice-Chair), Counselor to the Secretary (Vice-Chair), Assist-
ant Secretaries, Bureau Directors and the Solicitor, the Council will help coordi-
nate activities within and among the Department’s agencies and bureaus to de-
velop and implement an integrated strategy for responding to climate change 
impacts involving the resources managed by the Department. 

• Regional Climate Change Response Centers: Eight Regional Climate Change 
Response Centers will deliver climate change impact science, modeling, and 
forecasting to DOI natural and cultural resource managers within a region; syn-
thesize, integrate, and communicate climate change impact data gathered by 
the Department and external partners; develop management-relevant adapta-
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tion tools that the Department of the Interior’s resource managers and its part-
ners can use when managing resources in the face of a changing climate; and 
help to educate the public about climate change impacts within the region. 

• Landscape Conservation Cooperatives: Interior bureaus and agencies, guided by 
the Climate Response Council, are working to stimulate the development of a 
network of collaborative ‘‘Landscape Conservation Cooperatives.’’ These coopera-
tives will work interactively with the relevant DOI Regional Climate Change 
Response Centers and help coordinate landscape-scale adaptation efforts with 
federal, Tribal, state, and local governments, and private landowner partners. 

• DOI Carbon Storage Project: DOI is working to develop measurement and 
verification methodologies and carry out assessments of carbon storage in geo-
logic formations (geological carbon sequestration) and in plants and soils (bio-
logical sequestration) in a manner consistent with the Department’s responsi-
bility to provide comprehensive, long-term stewardship of its land, water, ma-
rine, fish and wildlife, and cultural heritage resources. 

• DOI Carbon Footprint Project: DOI is developing a unified greenhouse gas emis-
sion reduction program, including setting a baseline and reduction goal for the 
Department’s greenhouse gas emissions and energy use. 

As an example of what this will look like on the ground, the BLM is conducting 
a series of eco-regional assessments to improve our understanding of the existing 
condition of BLM-managed landscapes, identify potential impacts from climate 
change, and develop and implement strategies and conduct on-the-ground restora-
tion projects on the public lands to help native plant (including forest) and animal 
communities adapt to climate change. These assessments will work with and con-
tribute data to the Regional Climate Change Response Centers and be used in con-
junction with climate change models to aid BLM and other managers within Land-
scape Conservation Cooperatives in developing regional adaptation strategies that 
promote sustainable land stewardship across the landscape. 

Strategies to protect forest ecosystems managed by DOI focus primarily on in-
creasing the resilience and the natural capacity of these forests to adapt to new con-
ditions. Key strategies are to reduce stressors and encourage diversity, such as 
through fire management and control of invasive plants, forest pests, and patho-
gens. Successful adaptation efforts must involve cooperation and collaboration with 
adjacent lands and partners. 

The same sustainable management activities used on our public lands to restore 
forest health and help forests adapt to climate change impacts can also contribute 
to minimizing GHG emissions. Forestlands play an important role in climate change 
mitigation by sequestering carbon dioxide from the atmosphere through photosyn-
thesis and then storing this carbon in tree biomass, soils, and wood products. For-
ests can also provide biomass for energy production, which can supplant the use of 
fossil fuels that emit greater amounts of GHG. The use of biomass (e.g., waste mate-
rial from timber harvest) as a substitute for fossil fuels for generating power is ex-
pected to increase as bioenergy facilities come on-line. 

BIOLOGICAL CARBON SEQUESTRATION 

Forests, range lands, wetlands, and other landscapes play a vital role in the car-
bon cycle. These natural systems take in and store carbon dioxide in plants and 
soils. Secretarial Order 3289 established the DOI Carbon Storage Project through 
which the Department is developing methodologies for both geological and biological 
carbon storage, and is working with states, Tribes, localities, private landowners, 
and other stakeholders to execute on-the-ground restoration projects that sequester 
carbon, consistent with our existing stewardship responsibilities. 

The Department is actively engaged with partners, including the Trust for Public 
Land and the Conservation Fund; energy and other industrial companies, and the 
Carbon Fund, who are interested in acquisition and restoration projects resulting 
in carbon sequestration. Our partners secure lands and sponsor habitat restoration 
through carbon sequestration value in the form of credits, as calculated through 
methods developed by Environmental Synergy, Inc. and the Conservation Fund. 
These partnerships have so far added 40,000 acres of restored habitat to the Na-
tional Wildlife Refuge System and restored more than 80,000 acres of native habi-
tats benefiting, fish, wildlife, and migratory bird populations in bottomland hard-
wood forests. More than 22 million trees have been planted through this partner-
ship. 

In the Sacramento Delta of California, USGS and partners are developing a proc-
ess to ‘‘farm carbon’’ by restoring wetland vegetation and re-hydrating and restoring 
organic peat soils. Carbon farming works through the sequestration of carbon in na-
tive plants such as tules and cattails, which in turn decompose very slowly and cre-
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ate new peat soil. This effort is not only sequestering carbon, but is also providing 
wildlife habitat and increasing the elevation of the soil surface in restored areas, 
decreasing the stress across Delta levees. Additional scientific work is necessary to 
learn how to maximize growth rates and minimize decomposition rates, verify 
greenhouse gas benefits over several years, and minimize any potential adverse en-
vironmental impacts, such as methane and nitrous oxide emissions. 

In addition, the Fish and Wildlife Service is exploring new habitat restoration 
techniques that could encourage carbon sequestration in the Florida Everglades and 
across the expansive pocosin wetlands of the Carolinas. A project at Pocosin Lakes 
National Wildlife refuge involves verifying carbon sequestration benefits of the 
pocosin hydrology restoration work that began in the 1900s. 

In accordance with responsibilities mandated in the Energy Independence and Se-
curity Act of 2007, the Department (through the U.S. Geological Survey) is devel-
oping a methodology to measure and assess biological carbon sequestration and 
greenhouse gas fluxes, and will use this methodology to conduct a national assess-
ment of ecosystem carbon storage and greenhouse gas fluxes. This methodology will 
be released in 2010. 

Scientists, using geospatial data, remote sensing applications, and ecosystem mod-
eling, have developed research and working models to describe storage and fluxes 
of carbon in relationship to climate change and land use for large-scale landscapes. 
These efforts will be expanded into a national framework that is adaptive, incor-
porating new information about carbon cycling and sequestration as it becomes 
available. Best management practices for carbon sequestration in saline and fresh- 
water wetlands, soil and sediments, permafrost areas, hardwood and coniferous for-
ests, grasslands and rangelands are needed for use by public, Tribal, and private 
land managers. 

OPPORTUNITIES & CHALLENGES 

The Department is working to increase its ability to monitor, assess, forecast, and 
respond to landscape changes over time, implementing programs to address climate 
change on a broad scale. Restoring the health and maintaining the resiliency of our 
nation’s public lands (including forest and woodland ecosystems) is crucial to amelio-
rating and adapting to the effects of climate change. Much has been learned as this 
effort has evolved. Most importantly, the Department has recognized that land-
scape-scale problems require landscape-scale responses. The impacts of climate 
change do not distinguish between lands managed by different federal agencies. 

The various bureaus at the Department of the Interior are working with each 
other and external partners to adapt our forest and woodland management pro-
grams to anticipate and adapt to the effects of climate change and mitigate the po-
tential impacts across all lands. As mentioned earlier, coordination is one of the 
keys to our success. Secretarial Order #3289 establishes a new Departmental strat-
egy to promote Department-wide coordination as well as coordination with outside 
partners on climate change science and resource management strategies for under-
standing and responding to climate change impacts. 

CONCLUSION 

Climate change is impacting all of our ecosystems, including our forests and wood-
lands. The development of successful science-based adaptation and mitigation strat-
egies is critical to the health of these resources and the human communities, and 
fish and wildlife that are dependent on them. 

Again, thank you for the opportunity to testify today. I am happy to answer any 
questions that you might have. 

Senator WYDEN. Doctor, thank you. Very helpful. 
Mr. Tidwell, welcome. 

STATEMENT OF TOM TIDWELL, CHIEF, FOREST SERVICE, 
DEPARTMENT OF AGRICULTURE 

Mr. TIDWELL. Thank you. Mr. Chairman, members of the sub-
committee, I want to thank you for inviting me here today to dis-
cuss how we need to be managing the national forests and grass-
lands in response to climate change. 
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Mr. Chairman, I want to thank you for your opening remarks. 
I appreciate your understanding of these issues, and I can tell you 
that I share those concerns. 

You know, climate change is altering our landscapes, altering the 
national forests and the grasslands. That change will likely accel-
erate in the future. 

Climate change will also have a variety of effects across different 
parts of the country. But, what will—what’s probably more prob-
lematic is that the level of disturbances—these level of disturb-
ances are going to increase, and their frequency will increase. 
When I talk about ‘‘disturbances,’’ I’m talking about wildfire, about 
floods, insect and disease outbreaks. Our response to these changes 
is going to be increase our—increase our focus on restoration. 

The goal of the Forest Service is to restore the forest and grass-
land health so that we have healthy, functioning ecosystems, so 
they can withstand the stressors from climate change and they can 
continue to deliver all of the ecosystem services, all of the benefits 
that we need and want from our national forests, but especially 
water. With the increase in disturbances, watershed management 
is going to only increase in its importance, and it’s essential that, 
as we go about designing our restoration work, that we focus on 
the benefits to watershed health. 

Now, we cannot do this alone. You know, these changes are oc-
curring on a landscape scale, and we must work together with our 
partners across all jurisdictions to restore healthy, functioning eco-
systems. We need to work on all the landscapes that we share. 

Secretary Vilsack has helped in this regard by giving us direction 
that we need to take a more all-lands approach. Now, this will re-
quire additional collaboration, but it’s essential that we work with 
our Federal—the other Federal agencies, the States, the local com-
munities, tribal, and private landowners to be able to take on the 
restoration that needs to occur at a landscape level. 

Last year, the Forest Service developed a strategic framework for 
responding to climate change to help us set priorities. This frame-
work has seven goals: science and management, adaptation, miti-
gation, policy, sustainable operations, education, and alliances. 
Now, these goals will not be realized immediately, but we already 
have made a good start. 

Now, before I close, I’d want to just say a few words about 
science, adaptation, and mitigation. Forest Service researchers 
have been in the forefront of climate change science. Our challenge 
now is to transfer that knowledge to the land managers so we can 
make a difference on the ground. We now have developed tools that 
actually help our land managers and help the public to understand 
the carbon consequences of various project designs. 

On the national forest system, we’re now designing projects to 
help us—systems adapt to climate change. Our restoration efforts 
can make these systems more resilient, more resistant to the cli-
mate changes that we are seeing. For example, with an overgrown 
stand of ponderosa pine, we can make it more resistant to climate- 
induced drought and wildfire. We can also introduce more diversity 
into the species mix, for that will help these systems adapt. We 
also need to look at expanding restoration of wetlands, of flood 
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plains, to reduce the effects of floods, but also to prolong seasonal 
water flows. Now, mitigation is another part of that strategy. 

Now, carbon likely will not be the primary management objective 
for the national forests, but it will be one of the ecosystem services, 
one of the benefits that we will manage for and we will factor into 
our decisions, and we can tailor our restoration treatments to in-
crease carbon storage over the long term. 

Now, net carbon uptake by our terrestrial systems in the United 
States, coupled with wood products and landfills, currently offsets 
about 12 percent of our nation’s greenhouse gas emissions. Now, 
our goal is to hold that steady, and hopefully be able to increase 
that. 

Now, whether we’re talking about the life cycle or the effects of 
climate, we need to understand that, even with the level of science 
that we have today, there is much that we need to learn. Now, 
we’re going to be—it’s going to be necessary for us to be flexible 
and adaptive in our management. You know, the value and the im-
portance of the national forests are just going to increase, and espe-
cially provide us the opportunities to help address the effects of cli-
mate change. 

This concludes my opening remarks. Thank you again for the op-
portunity, and I look forward to answering your questions. 

[The prepared statement of Mr. Tidwell follows:] 

PREPARED STATEMENT OF TOM TIDWELL, CHIEF, FOREST SERVICE, 
DEPARTMENT OF AGRICULTURE 

Mr. Chairman and members of the Subcommittee, thank you for inviting me 
today to discuss the important role National Forests and Grasslands play in ad-
dressing climate change. As you may know observations show that climate change 
is already altering our Nation’s forests in significant ways and those alterations are 
very likely to accelerate in the future, in some cases dramatically1. These alter-
ations present significant challenges to sustainable management of these forests. 
Decisions being made today by policymakers and resource managers will have impli-
cations through the next century. 

Secretary Vilsack is asking the Forest Service and our sister agency, the Natural 
Resources Conservation Service (NRCS), to adopt an ‘‘all-lands approach’’ in our res-
toration efforts. Our approach takes actions across large landscapes so that our ac-
tions will make a substantive difference. It also, will include close collaboration on 
our part with Federal, State, local, tribal, and private landowners, land managers, 
and other stakeholders. 

CLIMATE CHANGE—MANAGING UNCERTAINTY 

In the uncertain environment of climate change, risk management will become 
critical. This is managing ecosystems for resiliency to prepare for uncertain future 
outcomes. I have spoken many times in the past about our desire to restore the 
health of the nation’s forests. When we use the term restoration, we do not mean 
returning a stand or forest to a previous condition but rather bringing back some 
of its previously lost ecosystem functions or returning its ability to withstand other-
wise mild disturbance events. Our approach is to make forests and grasslands more 
resilient to disturbances under a range of future conditions. 

To help the land management professionals deal with this uncertain environment, 
the Forest Service developed a Strategic Framework for Responding to Climate 
Change to guide our actions in addressing climate change. The Framework envi-
sions a future where ecosystem services are sustained and forests and grasslands 
are adapting successfully to a changing climate and our management actions are 
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contributing to mitigating impacts of climate change. The Strategic Framework 
identifies seven key goals: 

• Science—Advance our understanding of climate change and its impacts and de-
velop effective ways to improve science delivery to managers. 

• Adaptation—Enhance the capacity of forests and grasslands to adjust to the im-
pacts of climate change. 

• Mitigation—Promote the management of forests and grasslands to reduce the 
build-up of heat-trapping gases in the atmosphere. 

• Policy—Integrate climate change considerations as appropriate into Forest 
Service policies, program guidance, and communications. 

• Sustainable Operations—Reduce the environmental footprint of our operations 
and facilities. 

• Education—Advance awareness and understanding of climate change implica-
tions among Forest Service employees and the public. 

• Alliances—Establish, enhance, and retain strong alliances and partnerships. 
These goals have helped us organize our thinking about climate. Forest Service 

goal implementation teams are recommending key actions that the Agency can take 
for the short-term and to position itself for the long-term. I recognize these goals 
will not be realized immediately, but we have already done much. The Science, Ad-
aptation, and Mitigation goals are most germane to today’s topic, so I will focus my 
testimony there. 

CURRENT STATE OF SCIENCE 

Having science that advances our understanding of the environmental, economic, 
and social implications of how climate change affects forests and grasslands in the 
future is essential for managers and policy officials to make informed decisions. The 
Forest Service already has wide breadth of experience with managing and respond-
ing to weather extremes and natural catastrophes. The scientific community has 
generated an even greater abundance of knowledge and produced an extensive lit-
erature on the subject. These two bodies of knowledge, that of managers’ and of sci-
entists’, is being transformed into best management practices, land management 
tools, and information. In addition, we are communicating through various means 
to citizens the effect of climate change and its impacts on ecosystems so they will 
be better prepared to participate in decisions and actions affecting their National 
Forests and Grasslands. 

The Science & Management goal will be forwarded by Forest Service Research & 
Development. As you may be aware, the Forest Service has amassed over two dec-
ades of focused climate change research, three decades of air pollution research, and 
a century of experience in scientific assessments and research that provides a firm 
scientific foundation for addressing the challenges of managing these ecosystems rel-
ative to climate change. 

I need to stress again, however, that we are a long way from knowing all we need 
to know about the impacts of climate change on forests and grasslands. In some 
areas of study we have significant science gaps that need to be addressed. Climate 
models lack the ability to provide projections at the detailed scale that is more use-
ful to land managers and local and regional planners. To address this gap, our sci-
entists are working with the Department of Commerce’s National Oceanic and At-
mospheric Administration and USGS to improve these models. Our scientists are 
also looking for better ways of forecasting how terrestrial ecosystems will change in 
response to a changing climate and how the changes will affect animals and plants 
that depend on these ecosystems. The Strategic Framework recognizes these gaps 
and I want to assure you that the Forest Service is working with USDA and other 
Federal agencies and partners to address these and other issues. 

ADAPTATION AND CARBON SEQUESTRATION 

I want to now switch my attention to how we are beginning to adapt our National 
Forests and Grasslands to a changing climate. During my many years with the For-
est Service, I have come to realize that effectively accomplishing our mission will 
require us as land managers to anticipate and adapt to the profound environmental 
stresses of climate change. These systems must be capable of delivering the eco-
system goods and services that this country needs, such as pure, clean water; habi-
tat for wildlife and fish; opportunities for outdoor recreation; wood products; and en-
ergy. These systems can create local economic opportunities to support local commu-
nities. I want to assure you that we at the Forest Service are committed to success 
in this enterprise. 
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Many of the same management techniques used to restore forest health can be 
used to help forests adapt to climate change impacts. Forest Service land manage-
ment professionals know they will need to be vigilant, strategic and flexible in using 
new information to accommodate changing conditions because the scope of climate 
change and its impacts on ecosystems are difficult to predict. In addition, our man-
agement decision processes will need to include ways of dealing with risks and un-
certainties introduced or made worse by climate change. In some cases, failing to 
take management actions will result in significant disruptions to ecosystems, so we 
must maintain as many options as possible, both now and in the future, for han-
dling unexpected events and conditions.2 

In addition, we are designing a better science-based adaptive management ap-
proach to, promote learning through doing, monitoring, and modifying. This ap-
proach involves actively making decisions and monitoring the results of those deci-
sions to improve our understanding about the complex systems we manage. Some 
management actions may need to be expanded, such as reforestation with a more 
diverse species mix that may be better adapted to future climate projections. 

Our land managers are also learning from their close working relations with our 
scientists. The West Wide Climate Initiative (WWCI), a partnership among sci-
entists and managers at the three western Forest Service Research Stations and 
National Forests, is developing decision-support tools to help managers address cli-
mate change and adaptation in national forests and national park units rep-
resenting major regions of the West. These case studies are on the Olympic National 
Forest and Olympic National Park, the Tahoe National Forest, the Inyo National 
Forest and Devils Postpile National Monument, and Shoshone National Forest. 
With these pilot projects the Forest Service is analyzing projections of future vegeta-
tion and developing specific adaptation strategies to promote resilience of national 
forest resources to climate change. 

Another management responsibility is mitigating the effects of climate change. As 
we all know, to significantly reduce our greenhouse gas emissions, the United States 
will need to implement a variety of mitigation strategies. These strategies include 
storing more carbon in forests and wood products implementing greenhouse gas cap-
ture and storage from point sources, and reducing fossil fuel use through multiple 
options. For instance, biomass from restoration and hazardous fuels reduction 
projects can be used for energy production. 

However, the issue is complex and requires both science and thoughtful land man-
agement policy. However, the potential of some of our forests to store additional car-
bon may be limited because of management designation, accessibility, and/or stand 
characteristics. In many areas our forests contain overly-dense stands that are 
under stress and have become more susceptible to wildfire, insects, and disease3. 
Management actions, designed to restore these forests and grasslands and protect 
communities, such as thinning or allowing fire to resume its natural role as a 
cleansing and regenerative force, can improve the ability of these ecosystems to 
adapt to the continually increasing stress of changing climate and may have the in-
creased benefit of sequestering more carbon over the long-run through increased net 
growth.4 

While healthy functioning forests may serve as a means to sequester carbon, 
under current practices, many of our western forests are at risk of turning from a 
carbon sink to a carbon source. Projections indicate that while these forests continue 
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to sequester more carbon in the short-term, in 30 to 50 years5, disturbances such 
as fire and insects and disease could dramatically change the role of forests, thereby 
emitting more carbon than currently sequestering. Monitoring both climate change 
effects and the outcomes of management actions are key to adapting to a changing 
climate. 

WORKING WITH PRIVATE LANDOWNERS 

Although there is much we can do to sequester carbon on federal lands, it is also 
crucial for us to recognize the role that private forest land in the United States can 
and must play in the Nation’s mitigation options for greenhouse gas emissions. Peo-
ple are often surprised to learn that the majority of forest land in the United 
States—about 56%—is owned privately6. An important contribution we can make to 
increase carbon sequestration in and decrease emissions from U.S. forests is by 
working with the owners of these 423 million privately-owned forested acres. 

Privately-owned forests can be converted into subdivisions, other developed uses, 
or agriculture—all land uses that sequester substantially less carbon per acre than 
forest trees and soil7. Even though the private forest landowners of the United 
States are making significant contributions to cleaner air, cleaner water, and carbon 
sequestration simply by maintaining their land in a forested state, they often make 
decisions to convert their forest land. 

Forest Stewardship, Forest Legacy, and the Community Forest and Open Space 
Program are voluntary landowner assistance programs that recognize how impor-
tant it is that private forestland stays forested and continues to provide these bene-
fits. Landowners across the U.S. can receive assistance with forest management and 
a written forest plan through the Forest Stewardship Program. Today, about 22 mil-
lion acres of private forest lands are already managed under a current forest stew-
ardship plan and there continues to be enormous demand for the program. The For-
est Legacy Program recognizes the public benefits provided by private lands; con-
servation easements on vulnerable forest lands guarantee that they will not be sub-
divided or developed, and that they will be able to store carbon in their trees and 
soils. To date, the Forest Legacy program has protected over 1.8 million acres of vul-
nerable private forest lands from development. 

CONCLUSION 

Secretary Vilsack is asking the Forest Service and our sister agency, the Natural 
Resources Conservation Service (NRCS), to adopt an all-lands approach working 
with willing land owners across boundaries when addressing restoration. The Forest 
Service’s Strategic Framework provides a guide to addressing climate change and 
the challenges at spatial and temporal scales unimaginable in the past. Coming to 
grips with climate change will require landscape-scale conservation, working to-
gether across borders and boundaries, and focusing on a common restoration vision 
for the greater good. The future of America’s lands and waters, and the future of 
generations who will rely on them, depend on nothing less. 

Thank you for the opportunity to discuss these issues with the Subcommittee. I 
would be happy to answer any questions you may have. 

Senator WYDEN. Thank you both very much. I’ve got some ques-
tions for you, and I know colleagues do, as well. 
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You all, of course, have been intimately involved in these issues, 
and you represent our government in two agencies that are central 
to this debate about climate change. I think this is the first time, 
in this Congress, we’ve looked at Federal lands as it relates to the 
whole debate about climate change. Let me see if I can ask some 
questions to get your position on the record on some of the key 
questions. 

First, we’ll just go to you, Dr. Batten and Mr. Tidwell. What is 
your position on including Federal lands in a cap-and-trade offset 
program? 

Ms. BATTEN. We think that—the Department of the Interior 
thinks that there are tremendous opportunities for the incorpora-
tion of offsets into a cap-and-trade program; and, in fact, just as 
you just said earlier, Mr. Chairman, that they can be cost-reducing 
measures that can be incorporated into a cap-and-trade program. 
We’re willing to work with you and provide as much information 
as we can, in terms of the amount of carbon that our ecosystems 
currently store and can store with best management practices, and 
we—as this—as legislation is being developed here in the Senate, 
that includes offsets. We’re happy to provide as much information 
as we can during that process. 

Senator WYDEN. I may have a second round, again, because—the 
fact that today is so busy—to talk about the some of the science 
and policy questions in that, but I’m glad to hear that you all 
would favor Federal lands being part of a cap-and-trade offset pro-
gram. 

Mr. Tidwell, your position on that? 
Mr. TIDWELL. This is a very important topic that we need to 

spend, you know, time carefully considering. No doubt, this is one 
way to bring considerable investment, you know, to the nation’s 
forests. There is also, you know, some concerns and some ques-
tions. You know, and some of those are, like, with the Federal Gov-
ernment setting up the rules and the regulations, should we also, 
you know participate? There is the question about accountability. 
There’s also questions about, you know, how would public lands— 
how would that affect the market for private lands? Then, there’s 
also the—you know, the question—and I pointed it out earlier— 
about how essential it is that—you know, carbon will be just one 
of the benefits that we manage for. 

I think these are, you know, some of the questions that we need 
to address. We look forward to working with the Senate, you know, 
to find our way through this. It has tremendous potential. There’s 
no question—there’s just no question that, in—you know, investing 
in the resiliency of our national forests and grasslands are going 
to have positive-benefit effects. Carbon is part of that overall ben-
efit. 

Senator WYDEN. So, you’re not quite where Dr. Batten is today; 
you didn’t answer ‘‘yes,’’ but you did say you thought that there 
was considerable potential. Is that the word you used? 

Mr. TIDWELL. Yes. 
Senator WYDEN. OK. Chief, one other question for you, and then 

we’ll have one other for you, Dr. Batten. You all have done a fair 
amount of work with ecosystem services and carbon sequestration. 
My understanding is that the Department has established an office 
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for ecosystem services marketing to explore opportunities, to ad-
vance payments, to look at a variety of issues. Can you tell me the 
current thinking you have with respect to ecosystem service mar-
kets for Federal land and how carbon sequestration could be 
factored into that? I mean, what we’d really like to know is wheth-
er it could be a source of revenue for the Federal Government. 

Mr. TIDWELL. That’s one of the things that this new agency that 
we’ve set up is working on, to help address those questions. One 
of the things that that staff is working on is to develop methods 
for quantification of greenhouse gas emissions and offsets. They’re 
also looking at ecosystem services around water quality, around 
biodiversity, and it’s also with wetlands. 

One of the advantages of this group, it’s going to help the USDA 
to have a very—take a consistent approach to answering these 
questions, because this agency will be looking across all of USDA, 
but it’s essential that we—I feel great that we have this staff that’s 
in place now. Sally Collins, who used to be our associate chief that 
I worked with for years, I’m very confident to have her leadership 
in this arena on this agency to help us find these answers, to help 
us kind of work our way through this. 

Senator WYDEN. I’ll have some additional questions. I think we 
will have to have a second round, at least, to get at a couple of 
other matters. 

But, let me recognize ranking minority member, Senator Bar-
rasso. 

Senator BARRASSO. Thank you, Mr. Chairman. 
Dr. Batten, if I could—as you know, I’ve been concerned about 

Secretarial Order Number 3289. It relates to climate change. Sec-
retary Salazar wrote a reply to me and to the Western Caucus on 
October 30. The Senate and House Western Caucus, you know, rep-
resents just about every Western State. In our letter to the sec-
retary, we expressed concerns, because this Order 3289 will inject 
climate change into all Department of the Interior decisions and ac-
tivities—it actually said ‘‘activities.’’ So, it could potentially put into 
question past and future management agreements related to oil 
and gas development, renewable energy, recreational use of the 
land, grazing, hunting on public and private property, and wildlife 
protection. I mean, it is a broad, broad area that the Department 
covers. We expressed some concerns that the order was signed by 
the Secretary before Congress, which was currently considering dif-
ferent climate change legislation before Congress could pass any 
kind of a bill. So, the Secretary responded that his order relies on 
existing legal authority to implement these activities. 

So, the question is, Just because the Secretary has the legal au-
thority to do something, does—you know, does it mean he has to 
do that, he should do it? Or should the Department be taking its 
direction on something as big as injecting climate change, quote, 
‘‘into all land management decisions’’ from the people who are 
elected to represent folks around the country? 

Ms. BATTEN. Thank you for the question. If I may just very 
quickly clarify a statement that I made earlier, the administration 
has no official position on the use of public lands in the offset pro-
gram; however, we stand ready to provide as much knowledge that 
we have, in terms of the science that’s available and best manage-
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ment practices. We stand ready to work with you in the develop-
ment of this legislation. 

To answer your question, sir, I understand the concerns that you 
just presented, and I want to comment on a number of them. 

Secretary Salazar is faced, as the Secretary of the Department 
of the Interior, with managing 20 percent of our nation’s terrestrial 
lands, 35,000 miles of coastline, 1.7 billion acres of the Outer Con-
tinental Shelf, and millions of acres of national monuments, parks, 
and refuges. So, as a result, all of those land management deci-
sions, resource management decisions—we need to be considering 
climate change as the driving force in making decisions about how 
best to protect those resources and those lands for our communities 
and for fish and wildlife, and in order to continue to be able to pro-
vide the water, land, marine, cultural, and fish and wildlife and 
other resources that we have been tasked to oversee thus far. 

So, in so doing, recognizing that climate change is such a chal-
lenge for all managers, both public and private across the United 
States at this time, we are including the consideration of climate 
change in making decisions about how to manage our resources, 
moving forward. 

In terms of existing agreements that we have, we look forward 
to continuing our relationships with our Federal partners, our 
State and local partners, and additional private land partners, in 
terms of making—forging agreements, making sure that we’re tak-
ing in the inputs, in terms of designing strategies that—for adapt-
ive management of our landscapes. But, this is not a change from 
the past; this is a continuation of the type of interactions that 
we’ve had in the past with the American citizens and other Federal 
and State agencies. 

Senator BARRASSO. When you said that this climate change will 
be ‘‘the driving force’’—I mean, people are concerned about agree-
ments that are already in place and what, retroactively, is going 
to happen. 

Ms. BATTEN. Climate change is certainly a driving force, in terms 
of land and natural resource management. So, is land-use change 
and other forces. As we move forward, with the continued balanced 
energy strategy that the Secretary is committed to, in terms of oil, 
coal, and gas development, as well as renewable energy develop-
ment, we will consider climate change as we’re developing these re-
sources and providing transmission to connect these resources to 
the populations that need them, and doing so in an environ-
mentally sustainable way. 

Senator BARRASSO. So, what’s going to be the impact on agree-
ments that have already been—— 

Ms. BATTEN. There is nothing in this secretarial order that ad-
dresses any existing agreements. This is about unifying all of the 
bureaus’ work on climate change science, on adaptation strategies 
and mitigation strategies, so that we can design a unified way to 
move forward in order to best protect and continue to provide the 
services that our bureau and our Department is committed to do. 

Senator BARRASSO. OK. 
Mr. Chairman, perhaps in a second round I’ll have a few more 

questions. 
Senator WYDEN. Thank you. Very good. 
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Senator Johnson. 
Senator JOHNSON. Chief Tidwell, if climate change means a 

warmer, drier climate with a higher risk of catastrophic forest fires 
and pine beetle epidemics, what specific management strategy is 
the Forest Service considering to increase the resiliency of the na-
tional forests to catastrophic disturbances? 

Mr. TIDWELL. Thank you, Senator. 
Yes, our information, our science, indicates that, with these 

warmer and drier seasons that we’re having, we’re seeing a direct 
effect on fire, and that we are experiencing, you know, larger fires, 
more intense fires than we have in the past. 

Some of the things that we are looking at doing, and have been 
doing, is to recognize that. Where we can, to get in and do some 
strategic thinning to reduce the stand density is one way to help 
mitigate some of the effects of these large fires. It’s essential, you 
know, to be able to place these treatments on the landscape where 
they’ll be effective. We primarily look at around our communities 
and key watersheds, but there’s also opportunities to look at places 
where we can break up the fuel loading across watersheds. 

That’s probably one of our best opportunities that we have to get 
in and do some thinning. Then, often follow that with prescribed 
burning to just reduce the overall fuel loading so that when we do 
get the fires, we don’t see probably as large as fires, and we defi-
nitely will not see the level of intensity. 

Then, the other benefit is that, when wildfires do burn into these 
treated areas, the fire behavior lessens, and our suppression ac-
tions are much more effective to be able to get in and to control 
those fires. 

Senator JOHNSON. Would you discuss the value of diversity of age 
classes; for example, having representative proportions of all age 
classes, not just old or mature trees, especially in forests like the 
Black Hills National Forest, where we’ve seen examples of cata-
strophic fires and beetle epidemics? Would you agree that forest di-
versity is a key component of forest management, similar to plan-
ning a stock portfolio? 

Mr. TIDWELL. Yes. You know, species diversity and also age di-
versity are two other things that we want to look at to increase 
that, especially in the—you know, some of the areas in the Inter-
mountain West with lodgepole pine, where we have the hundreds 
of thousands of acres of, basically, even-aged pine. One of the 
things we want to work with in the future is to be able to break 
that up so we have more age diversity, and then, where we have 
the opportunity, to also increase the species diversity so that when 
we do get these large-scale events, we won’t have that continuous 
fuel loading across, you know, the hundreds of thousands of acres 
that we do have in some places now. 

Senator JOHNSON. How do you envision individual forest plans 
developing specific strategies and approaches in response to climate 
change? How would you account for differences between Black Hills 
ponderosa pine forests, New England maple forests, and West 
Coast Douglas-fir forests? What is your timeline to incorporate cli-
mate change into the forest plans? 

Mr. TIDWELL. We’ve issued direction to our forests and grass-
lands, that they need to factor in, you know, the current science 
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that we have about climate change into their plans and also into 
their project designs. Where we have the opportunity to be doing 
forest plan revisions, we’ll be able to factor that in—you know, into 
that plan. 

But, even today, that—when we’re designing projects, it’s essen-
tial that our managers are factoring in the latest science, and also 
the changing climate that we’re seeing. For instance, in the Pacific 
Northwest, on the Olympic National Forest, folks have been notic-
ing how we’re getting much more winter runoff, in that our infra-
structure, when it comes to culverts and bridges, is no longer large 
enough to be able to handle those winter flows. We recognize that, 
and are in—and need to get in there and restore some of those 
drainages. But, one of the things is to increase the culvert size. So, 
just to be able to deal with these winter stream flows that are dif-
ferent than what we’ve seen in the past. 

You know, in other areas that—we have to look at to really fac-
tor in how—what—a change in climate, and to make sure that 
we’re not creating some expectations that are not available any-
more, you know, with our ecosystems and with the changing cli-
mate. One of the things we have to factor in, Do we need to, you 
know, consider different species from what we’ve—maybe have con-
sidered in the past? We need to look at our thinning standards, 
that there may be some places we actually need to be thinning to 
at a much higher level to make sure that we can maintain the 
vigor and the resiliency in the stands. But, each of these situations 
are going to be unique. As I mentioned in my opening remarks, you 
know, climate change is going to have a variety of effects across the 
country. Depending where you’re at and the type of ecosystems 
you’re dealing with, we’ll have to factor in that science to help us, 
you know, make the right decisions, not only with the plans, but 
with our project design. 

Senator JOHNSON. My time is expired. 
Senator BARRASSO [presiding]. Thank you. 
Senator Wyden had to step out for a few moments, and asked 

that I call on Senator Risch. 
Senator RISCH. Tom, you used a statistic, right at the end of your 

talk, or your statement, and it went over the top of my head. 
What—the offset statistic that you used—what was that? 

Mr. TIDWELL. That with the terrestrial ecosystems, plus the wood 
products and landfills, that together they intake 12 percent of the 
greenhouse gas emissions in this country each year. 

Senator RISCH. Now, is that Forest Service property, or is that 
all property, or—what is that? 

Mr. TIDWELL. That’s all. 
Senator RISCH. All property. What—any idea what percentage 

the Federal share would be of that? 
Mr. TIDWELL. You know, Senator, I don’t have that figure today. 

I can get back to you with that. 
Senator RISCH. Where did this figure come from? Who came up 

with this? 
Mr. TIDWELL. You know, I don’t have the source in my testimony, 

but I can get that source to you. 
Senator RISCH. I assume it’s one you deem accurate, or you 

wouldn’t—— 
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Mr. TIDWELL. Yes. 
Senator RISCH [continuing]. Quoting it. OK. 
This is a question for both of you. You know, when I took 

silviculture, years ago, we gave lipservice only to the carbon con-
tainment of forests. Now, we look at it differently today, obviously, 
because there’s obviously more benefit there than what was recog-
nized years ago. But, the thing that strikes me is that a forest will 
sequester carbon for 100 years and then—over recent years in 
Idaho, we’ve had catastrophic fires, and they’re all released at one 
time. How does that work? What is the balance of that? Can you 
help enlighten me on that, this taking of it in and then releasing 
it all? Obviously, if a forest goes through a natural cycle without 
burning, it’ll tie the carbon up for some time. That is, it turns into 
soil and it—at least for quite a period of time, it’ll be held. But, 
if it burns, obviously letting it all out at once seems to me some-
thing that is substantially—that is very detrimental, and you ques-
tion whether or not there’s really an offset there, as far as seques-
tering over a period of time and releasing it all at once. 

Have there been studies done on this or—help enlighten me on 
that. Tom, do you want to go first? 

Mr. TIDWELL. Yes, Senator. You know, the carbon cycle is com-
plex. You know, the things that you raised, the questions that you 
raised, are the things that we have to factor, you know, into our 
decisions. There’s no question about the amount of carbon that’s re-
leased with catastrophic wildfires. There’s been numerous studies 
on that to be able to, you know, measure that. 

You know, at the same time that—you know, trees store a lot of 
carbon, and generally, you know, larger trees, you know, store 
more carbon. They don’t—their sequestration rates drop, but the 
large trees—you know, generally, they store more carbon. 

So, it’s part of looking at the cycle, but then also looking at 
what’s sustainable. So, you know, our efforts are going to be fo-
cused on what we can do to, you know, increase the resiliency of 
our forest stands, and so that there is potentially less, you know, 
catastrophic fire, and, when we do have large fires, maybe able to 
reduce some of the intensity. We’ll be able to do that, you know, 
through thinning and also, you know, through prescribed fire at 
different times of the year, when we could have a less intense burn 
occur. 

But, a lot of this—our actions are going to be driven by just the 
need to sustain these forests, for all the benefits. Carbon is just one 
of those. 

Senator RISCH. Thank you. 
Doctor. 
Ms. BATTEN. I think this is an excellent question. I think that 

one of the things we need to do is stop thinking about forests as 
a static system. Unfortunately, a lot of our forestry management in 
the past has led to this place of being where we are right now with 
being at risk for catastrophic wildfires in a way that, if we had al-
lowed the natural cycle of some fire in some of these fire-generated 
systems, or fire—systems that are healthy when they have occa-
sional fires go through them with much less intensity than these 
catastrophic wildfires—it’s not an either/or situation; it’s not as if 
you plant a forest or a forest naturally grows, and then there’s car-
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bon sequestered, and then it all goes away in a catastrophic wild-
fire. It doesn’t need to be that way. It can be managed, as I’m sure 
my colleague here is working to do, in the Forest—the Forest Serv-
ice manage. If you manage these forests in a way that allows for 
some fire—controlled burns, et cetera—it doesn’t need to have this 
dramatic release of all the carbon, because, you’re right, that’s one 
of the main concerns with out-of-control wildfires. 

Senator RISCH. Thank you. 
Senator BARRASSO. Mr. Chairman, Senator Wyden had to step 

out. I don’t know if you’d like to go into a series of questions 
and—— 

The CHAIRMAN. If you had questions, go ahead. 
Senator BARRASSO. We’ve completed the first round, and 

then—— 
The CHAIRMAN. OK. 
Senator BARRASSO [continuing]. We were going to go into a sec-

ond round after—— 
The CHAIRMAN. I apologize to the witnesses for not being here to 

hear their testimony, but I just wanted to be here for a little bit 
of the hearing, at least, to indicate my recognition about the seri-
ousness of this issue. I know we’ve all seen it in our States out 
west, and I certainly have seen it in New Mexico. 

We recently put a bill in to facilitate the natural resource adap-
tation across the Federal land management agencies and States 
and tribes so that there would be better coordination and commu-
nication among the various land managers as to the policies that 
are being followed to deal with the problem. I think—I assume 
that’s been a subject of some of the discussion here. If it hasn’t 
been, I hope we can get more attention to that. 

I think that there’s a lot we need to know about the science, as 
well, about—in trying to adapt to the changes that we’re seeing. I 
think what I’ll do is just hold off, maybe ask a question or two of 
the next panel. 

Senator WYDEN [presiding]. All right. Apologies again. It’s almost 
like healthcare has sucked all the oxygen out of the room. 

Senator BARRASSO. Then there won’t be a fire. 
Senator WYDEN. Yes. Senator Barrasso reminds us, ‘‘Then there 

won’t be a fire.’’ 
[Laughter.] 
Senator RISCH. Oh, there’s going to be fire, all right, Mr. Chair-

man. 
[Laughter.] 
Senator WYDEN. This topic has never been for the fainthearted, 

there is no question about that. 
Let’s move to a couple of other areas, particularly biomass. Let 

me start with you, Dr. Batten. 
This is an area where, you know, we, in rural Oregon, have been 

very exasperated about Federal policy, because we just think that 
there are millions and millions of acres essentially untreated. We 
could get merchantable timber to the mills, opportunity to have a 
very promising source of green energy, and there’s great frustration 
about Federal policy. Of course, biomass has the potential to pro-
vide a low-carbon, you know, alternative to fossil fuels, and, as I 
say, a vehicle for treating millions and millions of acres of 
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forestland that need restoration and thinning. But, the fact is, you 
know, Federal law still puts up barriers to receiving full renewable 
fuels credit for biomass. In fact, there are a host of barriers with 
respect to using biomass on Federal lands. I’m very much com-
mitted to fixing this. I think, for purposes of starting, you know, 
questions here, what are your agencies doing now to further bio-
mass development? 

Start with you, Dr. Batten. 
Ms. BATTEN. Secretary Salazar, as you know, is committed to a 

balanced energy strategy, and that includes looking into opportuni-
ties for biomass, whether it’s biomass cofiring or use of biomass for 
renewable fuel generation. I—we are, in our assessment of carbon 
fluxes and looking at how carbon is stored across the United 
States, and in public lands in particular, we’re looking at the car-
bon balance across the board and looking at both inputs and out-
puts, in terms of how we could be using biomass, moving forward. 
So, I would like to offer our assistance, as a department, both in 
terms of the science that we’re doing on the carbon cycle and in 
terms of best management practices that could lead to the sustain-
able harvest of biomass and its use for renewable energy purposes. 

Senator WYDEN. What would you cite today as the most signifi-
cant thing the agency is going to promote biomass development? 

Ms. BATTEN. The—we are working on—in our service contracts, 
in enhancing the availability of biomass, where it’s ecologically ap-
propriate. 

Senator WYDEN. OK. 
Mr. Tidwell, same question. Two questions to you. What’s your 

agency doing now to further biomass while we wait for some legis-
lation to change the barriers? Tell me, if you would, what you con-
sider the most significant action that the agency is taking to pro-
mote biomass development. 

Mr. TIDWELL. We have been promoting utilization of biomass as 
part of our restoration work. I like to look at it that, when we’re 
doing this restoration work, often there’s material that’s smaller 
than sawlog, it’s a lot of residual material that needs to be removed 
when we’re doing our restoration work. Currently we have the op-
tions, in a lot of places in the country, to, one, pay somebody to pile 
it and then burn it, or to find a way that it’s economically feasible 
for someone to haul it, you know, to a facility so they can make 
use of it. So, we’ve been encouraging that utilization in some places 
where, in the past, when we had more favorable markets, we would 
require the removal of that material instead of burning it. But, in 
the current markets, there’s less of an opportunity to, you know, 
be able to do that. 

So, we’ve been encouraging that. We also have been up utilizing 
our biomass grant program to help, you know, develop additional 
infrastructure. Often these have been relatively small facilities, but 
we’ve been very successful in schools and in a couple of small hos-
pitals and other administrative facilities and that—you know, as 
the technology increases with these facilities, folks are seeing more 
and more use of that type of a facility to make use of that material. 

Your last question was—— 
Senator WYDEN. What do you consider the most significant ac-

tion you’ve taken to date to promote biomass development? 
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Mr. TIDWELL. Yes, I would think with—working with our grants 
to develop additional infrastructure so that there’s use of this; also, 
the work that our forest products lab has been doing to, you know, 
help look into other—new technologies that make the use of this 
material more efficient. Those are probably the two things that I 
would say are probably the most significant right now. 

Senator WYDEN. I’ll hold the record open. Could the two of you 
get to us, say, within the next 2 weeks, a list—a specific list of 
what your two agencies are doing to promote biomass development? 

Ms. Batten, that acceptable? 
Ms. BATTEN. Absolutely. 
Senator WYDEN. Mr. Tidwell. 
Mr. TIDWELL. Yes. 
Ms. BATTEN. May I offer two more—— 
Senator WYDEN. Sure. 
Ms. BATTEN [continuing]. Bits of information that the BLM has 

been working on, and offer my colleagues from BLM for some addi-
tional detail, if you’re interested? 

BLM, in 2009, offered 100,000 tons of biomass for cogeneration. 
In 2010, plus under—using the ARRA funds, this will include over 
250,000 tons of biomass offered for these purposes. So, we will in-
clude those two projects in the list that we submit to you. 

Senator WYDEN. Good, thank you. 
Senator Barrasso. 
Senator BARRASSO. Thank you, Mr. Chairman 
Mr. Tidwell, thank you for being here and sharing your thoughts. 
I wanted to visit a little bit about—well, the President recently 

signed the executive order that all management will be undertaken 
with climate change in mind. I’m just curious if you could spend 
a little bit of time giving the committee a couple of examples of 
maybe some of the specific changes that your agency is going to be 
making to respond to that executive order. 

Mr. TIDWELL. Thank you for the question. 
You know, I mentioned one, our strategic framework that we put 

out last year to help us set our priorities. I also will be sending out 
direction to our regions and research stations to have the regions 
and the stations work together to develop an action plan around 
that strategic framework, to actually lay out specific actions that 
those regions are going to be implementing, you know, through 
planning or through, you know, project design. You know, we have, 
you know, projects throughout the country in places where we are 
already addressing, you know, some of the changes. You know, one 
of them is there in the greater Yellowstone area. We’re very con-
cerned about what’s happening to white bark pine, and the infesta-
tion of the pine beetles in that white bark pine is something that 
we haven’t had to deal with in the past. It—in the past, where the 
white bark pine is, it’s usually high enough and cold enough that 
we haven’t had to deal with that. So, we’re spending a—you know, 
some time to look into that and have our researchers to actually 
help us to develop some different options about how to—what 
should we do with that. You know, is there an opportunity to get 
in there and do some thinning, and should we do some additional 
planting? Or just what do we need to do? So, that’s one example. 
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Senator BARRASSO. Dr. Batten, along the same lines—it’s inter-
esting, because you’re the science advisor to the Deputy Secretary, 
and, you know, my background in orthopedics, it’s always a matter 
of what’s sound science, what’s junk science. I know you have to 
face that, as well, as you’re dealing with the climate change. Along 
the lines of what Mr. Tidwell was talking about, you know, how to 
handle the situation with the trees and the forests. 

You know, all forest science that I’m aware of would recommend 
that the lodgepole pines should have been harvested over the last 
50 years to avoid some of the situations that we’re in now, that we 
are—that our forests are suffering. So, how do you—tell me a little 
bit about sound science, junk science, and how you make some de-
cisions, because there have been some concerns from the Depart-
ment, before you arrived, that—where perhaps it was junk science 
instead of sound science. 

Ms. BATTEN. As an ecologist—that’s my background—I stand, in 
my role at the Department of the Interior, to make sure that sound 
science is supporting policymaking at the Department. This follows 
both the Secretary—Secretary Salazar’s and President Obama’s 
commitment to science-based policymaking. A number of our bu-
reaus conduct peer-reviewed, excellent science that is contributing 
to our policymaking all along. In fact, the new secretarial order 
that we discussed earlier is designed to ensure that the best avail-
able science is being translated into adaptive management strate-
gies for our land and natural resource managers so that they can 
be responding and then monitoring the effect of their actions over 
time to truly adaptively manage. All of this grounded in sound 
science. 

Senator BARRASSO. So, if you look at forest science and lodgepole 
pines that we should have been harvesting over the last 50 years 
to avoid the current situation, so that would have required some 
significant timber harvesting, which Federal land management 
agencies have resisted over the last several decades. So, you know, 
given that science, but seeing no action from the Department of the 
Interior’s standpoint, you know, what do we advocate now? 

Ms. BATTEN. Science is an evolving field. As scientists, we learn 
more as we continue to explore how natural systems interrelate to 
one another in the field of ecology. What we do is, we use the best 
available information that we have at the time to make decisions. 
As we learn more about the vulnerability of single-stand forests 
and older forests and their susceptibility to infestation, wildfires, 
then we need to react as we learn more about that and incorporate 
that information into these management strategies. 

So, science is—again, it’s not a static field, it’s an evolving field, 
over time. We’re always learning more things. That’s what so excit-
ing about science. That’s why it’s so important to incorporate this 
type of evolving knowledge, over time, into policymaking. 

Senator BARRASSO. So, what does the science tell you now to do 
with those forests? 

Ms. BATTEN. With those forests? As Mr. Tidwell is talking about 
earlier, we are in the midst of planning for the fire season upcom-
ing, and we’re doing that in cooperation with the Forest Service 
and with USDA. We recognize the severe consequences that may 
arise as a result of the dry and dead timber that we are currently 
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having in our forests. So, again, it’s an evolving process. We’re 
looking at thinning, we’re looking at a number of different alter-
natives to address this issue. 

Senator BARRASSO. One final question, Mr. Chairman, if I could; 
it’s a yes-or-no answer. 

Can you assure me, based on what you earlier said about climate 
change as the driving force—can you assure me that no existing 
land management agreement for energy development, recreational 
use—talking about existing land management agreement—will be 
changed because of the Secretary’s climate-change order, which you 
say makes climate change the driving force in land management 
decisions? 

Ms. BATTEN. There is nothing in the secretarial order that dis-
cusses anything to do with altering any existing agreements or ar-
rangements between the Department of the Interior and any of our 
partners as a result of the secretarial order. 

Senator BARRASSO. So, the answer is ‘‘yes,’’ there is nothing—— 
Ms. BATTEN. There is nothing—— 
Senator BARRASSO. You can assure me. 
Ms. BATTEN [continuing]. In that secretarial—— 
Senator BARRASSO. You can assure me. 
Ms. BATTEN [continuing]. Order that says anything about these 

existing agreements. 
Senator BARRASSO. Thank you. 
Thank you, Mr. Chairman. 
Senator WYDEN. Thank you, Senator Barrasso. 
Senator Bingaman. 
The CHAIRMAN. I did think of a question I wanted to ask Chief 

Tidwell. 
The Congress passed, and the President signed, the Landscape— 

the Forest Landscape Restoration Act earlier this year. How do you 
see that Act and that authority as relating to your planning to deal 
with this climate change problem? Is it providing tools to you that 
you didn’t otherwise have? Or how do you see that? 

Mr. TIDWELL. Senator, thank you for the question. Also, thank 
you for the work to get that legislation passed, because we do feel 
that it’ll be very beneficial. There’s a couple of key parts of it. 

One of them is the requirement for collaboration so that we bring 
people together and reach agreement about the kind of restoration 
that needs to occur, and also the size. 

One of our challenges is that—as I had mentioned earlier in my 
remarks, is that these issues, the change that we’re seeing, it’s 
across large landscapes and that we have to find ways so we can 
look at our restoration across larger landscapes. So, that legislation 
and that authority now will give us the opportunity to really look 
at much larger landscapes, bring people together, reach agreement 
on the level of restoration, the type of restoration that occurs. It’s 
been my experience that, when we take that task, we’re able to 
build that support, and we’re able to implement the projects. 

The CHAIRMAN. Thank you very much. 
Senator WYDEN. Senator Risch. 
Senator RISCH. Briefly. Tom, I hadn’t heard that, about the pine 

beetles in the white bark pine. Is that only at the lower part of its 
range, or does it go all the way through? 
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Mr. TIDWELL. It’s—at least out there in Wyoming and Montana, 
really around the greater Yellowstone area is where we were seeing 
the effects. We were seeing it, you know, to the very top of the 
range. You know, that’s definitely unique for us. It’s one of the 
things we just haven’t had to really worry about in the past, about 
that level of infestation. We’re also seeing a very high level of mor-
tality in the white bark pine. 

Senator RISCH. They’re a delicate species. 
Mr. TIDWELL. I’m not sure it had to evolve, you know, dealing 

with mountain pine beetle. 
Senator RISCH. Thank you very much. 
Thank you, Mr. Chairman. 
Senator WYDEN. I thank my colleague. 
We’ve got a couple of things you’re going to make available to us 

for the record, particularly your contributions in biomass. We’re 
going to be talking about this subject often, because certainly the— 
the question of climate change, forestry, and biomass, this is right 
at the intersection of policy for this country that can help us create 
more good-paying jobs, green good-paying, you know, jobs, and help 
us to deal with this pressing question of climate change. We’re 
committed to getting this right. We’re going to be talking to both 
of your agencies often. 

Is there anything either of you would like to add before we ex-
cuse you? 

[No response.] 
Senator WYDEN. You’re not required to add. 
Mr. TIDWELL. Just, once again, I want to thank you, not only for 

taking the time for today’s hearing, but also your interest in this 
issue, and really appreciate that and appreciate your leadership. 
Thank you. 

Senator WYDEN. Dr. Batten 
Ms. BATTEN. I also want to thank you for this opportunity. It’s 

been a real pleasure talking about these very important issues with 
the subcommittee. 

I just wanted to also say that I really appreciate the links that 
you’re making between mitigation, taking greenhouse gases out of 
the atmosphere, adaptation, helping our natural systems adapt to 
the impacts of climate change, and job creation, all in one fell 
swoop. We can do all of this at once, and it really is key to the suc-
cess of our new economy and moving forward and combating cli-
mate change. 

Senator WYDEN. For the part of the world that Senator Risch 
and I represent, I can tell you, citizens are counting on getting it 
done with that kind of focus. So, we’ll be working with you often. 
We’ll excuse you, at this time. 

Our next panel, Beverly Law, Ph.D., from Oregon State; Elaine 
Oneil, Ph.D., from the University of Washington; Chris Wood, with 
Trout Unlimited. If you all will come forward. 

Welcome, to all of you. We’re going to make your prepared state-
ments a part of the record; if you could summarize your principal 
views, that would be good. 

Why don’t we begin with you, Dr. Law. 
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STATEMENT OF BEVERLY LAW, PROFESSOR, GLOBAL CHANGE 
FOREST SCIENCE, OREGON STATE UNIVERSITY, AND 
AMERIFLUX NETWORK SCIENCE CHAIR, CORVALLIS, OR 
Ms. LAW. OK. Chairman Wyden—— 
Senator WYDEN. From Oregon State. 
Ms. LAW. From Oregon State University, yes. 
Chairman Wyden and members of the subcommittee, thank you 

for inviting me here today. I’ll focus my talk on forest carbon se-
questration and adaption to climate. 

So, first some basics on what we consider to be carbon sequestra-
tion. Forests take up carbon dioxide by photosynthesis, and then 
carbon goes into soils in the vegetation, and both are considered 
carbon sequestration. But, carbon is also released from forests by 
natural processes, restoration and slow decomposition so that, on 
balance, a forest may be a source or a sink or neutral to the atmos-
phere, depending on climate, land-use change, and things like wild-
fire. 

So, when an old forest is harvested, much of the carbon that it 
contains is released back to the atmosphere as carbon dioxide, and 
it takes, on average, about 15 years for a forest to become a net- 
zero emitter of carbon dioxide. So, I’m talking about the land base 
and how the land base acts. 

Now, in terms of carbon storage, in Oregon and California it 
takes about 180 years to over 600 years to attain the same biomass 
carbon that was on an old forest before it was cut, so it’s a long 
time to get to that level of carbon storage. 

Many of the mature and old forests are on Federal lands, and 
carbon stores are usually higher on public lands, primarily because 
of the younger forests on private lands. To manage Federal lands 
in the public interest of sequestration, we should strive to preserve 
the mature and old forests to avoid losses of carbon due to harvest. 
To avoid losses of carbon on public lands due to fire, fuel reductions 
may be necessary in dry regions, where an uncharacteristic amount 
of fuels have built up. In moist forests, however, like in the North-
west or the West, the Cascades, fires were historically infrequent, 
and they may be best used for the high sequestration capacity. 

Most of the live and deadwood is not consumed in wildfires, con-
trary to common belief, in high-severity fires. We’ve done measure-
ments before and after fires to determine that. Most of the live and 
deadwood—I was going to say, fuel reduction can be effective in re-
ducing fire severity, however it comes at the cost of reducing car-
bon sequestration. So, they’re tradeoffs. 

Balancing a demand for maximizing carbon storage with a desire 
to reduce fire severity will require treatments to be applied strate-
gically rather than indiscriminately across landscapes. 

Now, the IPCC climate projection for North American shows in-
creased precipitation at high latitudes, like up in Alaska, and a 
sharp decrease across the Southwest. Drought-affected areas will 
likely increase in extent. There’s also likely to be an increased risk 
of extinction if warming continues at the rate that it continuing. 

Changes in seed and in plants include rain shifts in latitude and 
elevation and threatened systems include those with barriers to mi-
gration, like mountaintops, simply going right off the top of the 
mountains. 



31 

To facilitate forest response to climate change, measures can be 
taken to conserve species and genetic diversity and ensure forest 
landscape connectivity for migration of plants and animals to a cli-
mate where they can survive and thrive. 

Federal lands are uniquely valuable for providing the 
connectivity and refugia, and they can work with neighbors to ex-
pand these areas. New policies are needed for Federal forests to 
focus on ecological function; conserving old forests and old trees, 
where they exist; and possibly even expand preserve areas. 

To inform policy decisions, ecosystem function should be assessed 
at long-term observationsites to quantify baseline conditions and 
track changes in response to climate. The Forest Inventory Pro-
gram, FIA, could be modified to address carbon sequestration. The 
AmeriFlux Network has 30 sites on Federal lands, and they are— 
can be used to inform—to provide information on responses to both 
climate and disturbance; that’s what they’re designed to do. The 
two can provide programs—can be combined with a decision sup-
port system to produce assessments for policy decisions and stra-
tegic management actions. 

So, in summary, forests can play a limited yet important role in 
carbon sequestration for mitigating climate change. In evaluating 
carbon policies, it’s important to fully account for the carbon in-
volved, including the carbon transport. To manage Federal lands in 
response to climate change for carbon sequestration and adapta-
tion, we can increase or maintain carbon sequestration by replant-
ing forests and avoiding forest carbon losses. We can facilitate re-
sponse to climate change by sustaining genetic and species diver-
sity through forest preservation and enhancing landscape 
connectivity for dispersal of plant and animal species. Then, Fed-
eral lands are uniquely valuable for sequestration and facilitating 
adaptation to climate. The overarching goal should be to sustain 
forest ecosystem function, and we need adaptive management. 

[The prepared statement of Ms. Law follows:] 

PREPARED STATEMENT OF BEVERLY LAW, PROFESSOR, GLOBAL CHANGE FOREST 
SCIENCE, OREGON STATE UNIVERSITY AND AMERIFLUX NETWORK SCIENCE CHAIR, 
CORVALLIS, OR 

Mr. Chairman and members of the Committee, thank you for inviting me today 
to discuss managing federal forests in response to climate change for natural re-
source adaptation and carbon sequestration. I am a Professor of Global Change For-
est Science at Oregon State University, and Science Chair of the AmeriFlux network 
of observation sites that study the effects of climate and disturbance on ecosystems 
across the U.S. I am also a co-author of the U.S. Climate Change Research Pro-
gram’s Synthesis and Assessment Product 2.2, which addressed the ‘‘North American 
Carbon Budget and Implications for the Global Carbon Cycle.’’ I will focus my re-
marks on current knowledge on forest carbon sequestration and adaptation. 

CARBON SEQUESTRATION 

Forests take up carbon dioxide by photosynthesis and store it in biomass and 
soils, which are both forms of carbon sequestration. Some of the carbon rapidly re-
turns to the atmosphere from respiration by live plants and soil microbes or more 
slowly through the decomposition of dead material. Fire and harvesting activities 
also result in carbon emissions to the atmosphere. On balance, forests may be a 
positive, negative, or neutral contributor of carbon to the atmosphere, depending on 
variation in climate, land use, wildfires, and harvest activities. 

When a mature forest is harvested, much of the carbon that it contains is released 
back to the atmosphere as carbon dioxide. The disturbance involved in harvesting 
a forest creates conditions that speed up decomposition; it takes, on average 15 
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years for a new forest to become a zero net emitter of carbon dioxide (Luyssaert et 
al. 2008). Harvesting wood increases carbon stores in wood products, but it also de-
creases live and dead stores in the forest. Thus, it is important to consider changes 
in all carbon stores (Law et al. 2004). 

Today, carbon is accumulating in U.S. forests, offsetting about 16% of the nation’s 
fossil fuel emissions (CCSP 2007). Without forests, atmospheric CO2 levels would be 
rising even faster. Over this century, net carbon uptake by terrestrial ecosystems 
at the global scale is likely to peak before mid-century and then weaken or even 
reverse, thus amplifying losses associated with predicted climate change (IPCC 
2007b). Part of the reason is increasing loss of soil carbon with increasing tempera-
ture and disturbances. Disturbances that release even a small percentage of the soil 
carbon content could have a large effect on atmospheric CO2 levels, particularly if 
the soils contain high concentrations of organic matter, like those in high latitude 
ecosystems (Schuur et al. 2009). 

To manage federal lands in the public interest of carbon sequestration, we should 
strive to preserve mature and old forests to avoid losses of carbon associated with 
harvest. Many of the mature and old forests are on public lands, so they are unique-
ly positioned to act as carbon reserves. For example, in the Pacific Northwest, bio-
mass carbon is usually higher on public lands, primarily because of the younger for-
ests on private lands (Hudiburg et al. 2009). Activities that can contribute to in-
creasing carbon sequestration include: planting forests in areas previously harvested 
(reforestation), and on lands suitable for growing forests (afforestation). Such forests 
can be expected to accumulate carbon for many decades. 

CARBON SEQUESTRATION VS THINNING TO REDUCE FIRE POTENTIAL 

Variation in climate, and surface fuel supply and continuity are factors that con-
tribute to increased fire potential. Recent studies (Campbell et al. 2007&2009, 
Hudiburg et al. 2009, Donato et al. 2009, Mitchell et al. 2009) suggest that efforts 
to reduce fuels in many types of forests will be counterproductive to sequestering 
carbon to help offset climate change. Fuel reductions may be necessary in dry re-
gions where uncharacteristic amounts of fuel have accumulated. In moist forests, 
however, fires were historically infrequent. Findings: 

• Most of the forest biomass (live and dead wood) is not consumed by wildfires, 
even in high severity fires 

• Some fuel reduction techniques, especially those that remove half or more of the 
larger trees, could lead to an increase in fire severity because of additions of 
logging debris 

• Fuel reduction can be effective in reducing fire severity, however, fuel reduction 
results in decreased long-term carbon storage 

Balancing a public interest in maximizing landscape carbon storage with a desire 
to reduce wildfire severity will likely require thinning treatments to be applied stra-
tegically rather than indiscriminately treating all forest stands across the land-
scape. 

One suggested method of compensating for losses in carbon storage due to 
thinning to reduce fire hazard is to use carbon harvested in fuel reduction treat-
ments as biofuels. Timing is an important factor to consider, for example, how long 
it took to grow the trees, how quickly the biomass will be used, and how long it 
will take to replace the removed carbon. Other considerations are fuel efficiency and 
carbon cost of removal, so there needs to be full carbon accounting. A recent study 
indicated that using the thinned trees for biofuels will not be an effective strategy 
over the next 100 years (Mitchell et al. 2009), and 50-100 years is probably the rel-
evant timeframe of forest carbon policy. The analysis on forests with high biomass 
production and storage capacity showed it would take ∼170 years for biomass pro-
duction to offset carbon emitted from fossil fuels, and over 300 years for ethanol pro-
duction. This assumed all of the possible energy in these fuels would be utilized, 
which isn’t likely to be the case. 

CLIMATE CHANGE PROJECTIONS AND ADAPTATION 

The IPCC (Field et al. 2007) climate projection for North America is characterized 
by a variety of different patterns of precipitation, with increasing precipitation at 
high latitudes and a sharp decrease in precipitation across the Southwest. Drought- 
affected areas will likely increase in extent. Warming in western mountains of the 
U.S. is projected to cause decreased snowpack, more winter flooding and reduced 
summer flows. 

The IPCC (2007b) also states that (1) about 20-30% of known plant and animal 
species are likely to be at increased risk of extinction if increases in global average 
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temperature exceed 1.5-2.5°C; (2) types of changes seen in plants include range 
shifts (latitude, elevation) and changes in growing season length, and threatened 
systems include those with physical barriers to migration (e.g. montane ecosystems); 
(3) non-climate stresses can increase vulnerability to climate change by reducing re-
silience and adaptive capacity; and (4) unmitigated climate change would, in the 
long term, be likely to exceed the capacity of natural and managed systems to adapt 
(IPCC 2007c). 

To facilitate forest response to climate change, measures can be taken to conserve 
plant and animal species and genetic diversity, and ensure forest landscape 
connectivity for migration of species to climate in which they can survive and thrive 
(e.g. corridors, roadless areas). Genetic diversity allows selection for traits that may 
be more suited to a new climate. There will be winners and losers in a new climate, 
and species diversity improves the odds of formation of sustainable ecosystems. Fed-
eral lands have many of the mature and old forests that can serve as sources of 
genetic and species diversity needed for dispersal. 

In semi-arid to arid regions like the Southwest U.S., prolonged drought pushes 
species to the limits of survival, and this is often followed by mortality from insects 
and diseases. If climate becomes more severe in these regions, the idea of sustaining 
a particular plant association in a particular location could be futile because a tip-
ping point may be reached where climate is outside the historical range for survival 
of some species within a forest type. If prolonged drought impacts dry forests, 
thinning may be effective to alleviate drought stress in the remaining trees, but if 
there is no water available within the rooting depth, mortality will occur even if the 
forests are thinned (independent of density). Thinning could be counterproductive to 
adaptation goals if removed trees or seedlings damaged from harvest activities are 
those best suited to survive and thrive in a new climate. 

NEW POLICIES 

New policies are needed for federal forests to focus on sustaining ecological func-
tion. Policies should accommodate the variation that exists in forest ecosystems in 
terms of their diversity and disturbance histories. For example, in the Pacific North-
west, there are distinct differences between moist forests and dry forests that re-
quire different policies and adaptation approaches (Johnson & Franklin 2009). The 
moist forests have evolved with very infrequent high severity disturbance regimes 
(e.g. wind, fire) where mosaics of stand replacement have occurred. Old-growth 
moist forests have had little human impact and management treatments are gen-
erally not needed to maintain them in the foreseeable future. Younger forests that 
exist in this moist region could be manipulated to increase ecological diversity. The 
dry forests have evolved with more frequent low and mixed severity wildfire as the 
primary disturbance regime, and the structure and function of old forests has been 
altered by ingrowth of less drought-and fire tolerant species. 

Historically, these forests had relatively low densities and with scattered older 
trees of highly drought-and fire-resistant species. In dry forests, focus should be on 
sustaining the old trees, modifying fuel loads, and reducing trees that crowd the 
older trees and make them susceptible to mortality from fire, insects and disease. 
Such careful applications are needed to maintain ecological function of forests. 

Long-term observation networks and a decision support framework will be re-
quired to assess the vulnerability of forests to climate change, and to refine manage-
ment of forests for carbon sequestration. Critical elements of decision support for 
regional to local actions include integrated long-term observations, an accessible 
data and information system populated in a timely manner, forest process studies 
to improve regional prediction, and regional climate modeling appropriate for soci-
etal decisions. This would allow management for goals of carbon sequestration and 
ensuring species and genetic diversity for a future climate. The existing Forest Serv-
ice Forest Inventory & Analysis program (FIA) has observation sites where meas-
urements could be modified for producing carbon budgets of soil and vegetation and 
for detecting shifts in productivity and species. The AmeriFlux network that exam-
ines responses to climate and disturbance has ∼30 sites on federal lands and can 
be used to detect vulnerabilities and improve model predictions of forest response. 
For example, over 10-15 years, sites in the network have seen increases in growing 
season length and the effects on the carbon balance of the ecosystems. The two ob-
servation systems can be combined with a decision support system that is needed 
to produce assessments for aiding policy and management decisions. 

CONCERNS ABOUT CARBON POLICY 

It is important for carbon credits to prove a concept called additionality, whereby 
additional carbon is stored due to new actions, going beyond business-as-usual. The 
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concept of ‘additionality’ addresses the question of whether the project would have 
happened anyway, even in the absence of revenue from carbon credits. In the case 
of federal lands, it seems it would be difficult to be considered for additionality be-
cause they are mandated to be managed for the public interest of carbon sequestra-
tion (the project would have happened anyway). Federal lands should be managed 
for the public interest of carbon sequestration, not revenue from carbon credits. If 
federal lands are managed for revenue from carbon credits, it will likely impact eco-
system functioning and other ecosystem services. 

A potential unintended consequence of carbon policy would be a reduction in car-
bon sequestration prior to implementation of the policy so that revenue could be ob-
tained for new actions to increase carbon storage. 

If credit is given for choosing not to cut existing forests, monitoring and audits 
of carbon sequestration will be necessary to determine status of carbon uptake, in-
surance will be necessary to protect past carbon sequestration from destruction by 
fire or windstorms, and penalty payments will be necessary if the forest is eventu-
ally cut. Such efforts will be costly to administer, diminishing the value of the rath-
er modest carbon credits expected from forestry (Schlesinger 2006). 

The IPCC (2007) suggests net carbon uptake by the land is going to decrease in 
the future. The risk with ecosystem impacts and feedbacks to climate is that once 
climate reaches a certain point, the problem will become more difficult to address 
because of less capacity of forests to store carbon. Forests have an important but 
limited potential to offset climate change. The critical issue is that we need to slow 
GHG emissions growth rapidly to quickly enter into a period of decreased emissions. 

SUMMARY 

As climate change accelerates, the capacity of forests to store carbon will decline, 
and unmitigated climate change could exceed the capacity of natural and managed 
systems to adapt. Forests can play an important but limited role in carbon seques-
tration for mitigating climate change. In evaluating carbon sequestration policy and 
management options, it is important to fully account for the carbon involved. To 
manage federal forests in response to climate change for carbon sequestration and 
adaptation, we can (1) increase or maintain carbon sequestration by avoiding forest 
removal, replanting forests, and restoring ecosystem function; and (2) facilitate re-
sponse to climate change by sustaining genetic and species diversity through forest 
preservation (e.g. for seed sources), enhancing landscape connectivity for migration/ 
dispersal of plant and animal species, and by aiding dispersal to favorable climates. 
To avoid carbon losses due to drought or fire, it may be necessary to thin some dry 
forests that have accumulated uncharacteristic amounts of fuels. Thinning could be 
counterproductive to adaptation goals if removed trees are those best suited to sur-
vive and thrive in a new climate. Federal lands have an important role to play in 
both carbon sequestration and ecosystem adaptation to climate change. The over-
arching goal should be to sustain forest ecosystem function. 

To inform policy decisions, ecosystem function should be assessed at long-term ob-
servation sites to quantify baseline conditions in ecosystem function and carbon se-
questration, and to track changes in response to climate. The existing FIA and 
AmeriFlux observation sites on federal lands could serve this need. Critical ele-
ments of decision support for regional to local actions include integrated long-term 
observations, an accessible data and information system, process studies to improve 
regional prediction, regional climate modeling, and integration of research to 
produce assessments for aiding policy and management decisions. 

Senator WYDEN. Dr. Law, thank you. Oregon State is renowned 
for its forestry school, and you have accounted well for them today. 
I knew it was—there was a reason why we campaigned to have you 
make the long trek back. I was especially glad that you also 
brought into your comments the focus on the older forests, because 
that’s an important part of this debate, and we’re going to make 
sure that’s not going to get short shrift, either. So, thank you very 
much for a very good presentation. 

Dr. Oneil, also from the Pacific Northwest, we thank you for 
making the trip, as well. Welcome, and please proceed with your 
remarks. 
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STATEMENT OF ELAINE ONEIL, PH.D., M.S., BSF, RPF, RE-
SEARCH SCIENTIST, SCHOOL OF FORESTRY, COLLEGE OF 
FOREST RESOURCES, UNIVERSITY OF WASHINGTON AND EX-
ECUTIVE DIRECTOR OF CORRIM (CONSORTIUM FOR RE-
SEARCH ON RENEWABLE INDUSTRIAL MATERIALS), SE-
ATTLE, WA 
Ms. ONEIL. Thank you, Senator Wyden. Thank you for inviting 

me to provide my testimony. 
Let’s start by looking at some climate change impacts that are 

now occurring on our national forests. They’ve all been discussed 
here today. 

I provided some corroborating documents, and in them are 11 
pictures in this folder that highlight two specific impacts on na-
tional forests that I want to talk about. We’re talking about areas 
in the Intermountain region from eastern Washington to the Black 
Hills, from the Canadian border to New Mexico. 

Across the land—the West, what we’re seeing is landscapes with 
almost complete tree mortality, whether from mountain pine beetle 
or from stand-replacing fires. That means fires where old trees— 
or mostly all trees are killed. 

Now, under climate change scenarios, these impacts are expected 
to only get worse; in some cases, a doubling of the area burn per 
year, and in some regions the loss of the entire mature pine forest. 

So, what does this means in terms of climate change adaptation 
and carbon storage? Obviously when trees are dead, they’re no 
longer sequestering carbon. They’re releasing it; some slowly, 
through decay, or rapidly, through wildfire. 

Under normal circumstances, the forest would regenerate, the 
carbon would be taken up again, and the carbon neutrality of the 
forest would be assured. Currently, we’re seeing something quite 
different in western forests. In the Fremont-Winema in Oregon, 
there’s a 300,000–acre dead zone that used to have lodgepole pine 
on it, and which is now slowly releasing carbon. What’s happening 
in that forest is that, even though lodgepole typically regenerates 
after there’s some sort of a disturbance, they’re not getting the re-
generation there, usually because they’re having—they have dif-
ficulty regenerating in that forest anyhow, because of the extreme 
climatic conditions. Similarly, in some areas of Washington State, 
we’re expected to lose one or two pine species, with no equivalent 
species to take their place, because of ongoing changes to summer 
drought. 

Once these forests die and dry out, they become especially good 
candidates for uncontrollable fire and its attendant greenhouse gas 
emissions. On page 6 of the document, it shows that a NOAA sat-
ellite image of the 2006 tripod complex fire on the Okanogan- 
Wenatchee National Forest in Washington. That forest used to con-
tain 100 permanent sample plots within the fire perimeter. In the 
years prior to that—I had done some analysis—60 out of 100 of 
those plots had severe mountain pine beetle infestations in the 
prior 4 years. That exacerbated the ability to control the fire, and 
it also led to some of the more damaging impacts in that particular 
region. 

You know, definitely because we had that big fire, we managed 
to control—or, slow down the bark beetle epidemic; we knocked out 
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a lot of the bugs. But, the carbon emissions profile from that one 
fire was estimated to be equivalent to a million sport utility vehi-
cles running on Washington’s roads for a single year. 

Senator WYDEN. What? Say that again? One million sport utility 
vehicles? 

Ms. ONEIL. Running on Washington’s roads for a year. That one 
fire. That’s the estimate. Now, that doesn’t say that every single 
tree was completed toasted. 

Senator WYDEN. Right. 
Ms. ONEIL. That’s just looking at about 15 percent of the above-

ground biomass being lost. It did not account for any losses in soil 
carbon. 

So, we can have—in situations like this, where you have a pretty 
severe wildfire, you can have difficulty—the same difficulty with 
regeneration that they’re seeing on their Fremont-Winema. Work 
done in California has found that upward of 85 percent of the area 
does not regenerate after these catastrophic wildfires. As the pic-
tures show for the—Arizona’s Rodeo-Chediski, in areas of complete 
mortality the soil was essentially cooked, and there’s no seed 
source left. So, the question that we have to look at is—we once 
had forest there; we don’t have them now—Will they be able to re-
generate? Will we have this carbon-neutral situation, where we 
have extreme wildfire? 

So, those are the impacts. What can we do about it? Building re-
silience into these forests by thinning them to some—down to some 
level where the trees can look after themselves is important. We 
need to get realistic about increasing forest resilience through tar-
geted treatments that are driven by underlying ecological carrying 
capacity, not by a premandated, negotiated definition of tree size 
or density or spacing. The top-down will not work in a situation 
where we have this much complexity across our landscape. 

If we thin, we can reduce fire impacts. If you look at slides 11 
and 12, you’ll see the contrast between the fire impacts from the 
Rodeo-Chediski on national forests versus adjacent tribal lands. 
That will increase tree vigor, it’ll improve forest health. You’re still 
going to maintain some carbon storage on these remaining trees, 
and maintaining a seed source, as well. 

We can’t just thin the forests and leave the material there; we 
have to find a way to remove it, because if you just cut it and leave 
it, you’re not actually reducing fire risk, you’re increasing it. You, 
in some instances, can make insect outbreaks worse. In order to re-
move it, we need to make it financially viable to address these bio-
mass removals. 

Now, policies to address carbon storage would ideally include 
some local collaborative efforts, decisionmaking, and augmenting it 
by applying the kinds of research that we’ve done and that have 
been done in multiple ecosystems on climate change, on carbon 
storage, and on best options for biomass recovery and uses, and 
using lifecycle inventories to actually measure real inputs and out-
puts from the system that are based on known uses, processes, and 
recovery potentials. What that means is that you have to tie the 
kinds of removal and the kind of biomass use to the available feed-
stock, and that’s something that we’re looking at now in some of 
our research. 
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I think anything less than this is going to result in—more in on-
going massive carbon debt. In these particular forests, as they die, 
they decay, they burn, and release carbon at a rate that probably 
exceeds current uptake in these lands, if it has not already done 
so. 

Each forest has a unique carrying capacity. With 50 years of fire 
suppression, coupled with hotter and drier summers, warmer win-
ters, the hallmarks, really, of predicted future change—I think 
we’re already seeing it—we are at a threshold where carrying ca-
pacity is exceeded, the results of these massive bark beetle out-
breaks and the attendant fire. We really already have the tools. We 
don’t have to invent additional tools to—for biomass removal, con-
sidering that current harvest removal is also—or biomass—and we 
have plenty of rules to address those removals. 

We seem to be caught up with arguing about definitions of bio-
mass and old growth, while the old forests around us are killed, 
while these forests around us are killed by bark beetles, and then 
they burn, adding additional carbon to our atmosphere. 

I’ll just give you a few numbers here, in the time remaining. In 
2007, there was 6.8 million acres of mortality in the entire U.S. 
Sixty-one percent of that was from mountain pine beetle, so that’s 
4.1 million acres. Those are Federal statistics from the U.S. Forest 
Service. They also say that there’s a total of 22 million acres at risk 
to bark beetle mortality, but in a single year, we lost 20 percent 
of it. That’s a lot of carbon sequestration potential loss. That’s a lot 
of potential carbon emissions. 

In addition, there are about 28 million acres that could use some 
help in reducing fire risk. Those—there may be some overlap be-
tween the 22 and the 28 million; those were two different studies. 
So, you see that, in effect, what we have here is a situation where 
we’re at a tipping point, and we can address the situation through 
some fairly aggressive management that looks at site-specific out-
comes, or we can address it—we can address it at some—with some 
dedicated resources to look at these problems in a site-specific way, 
or we can continue to do research on how we could look at storage 
in a different way. 

I talked way faster than I thought I would, so I could ad lib here 
or I could open it up for questions. 

[The prepared statement of Ms. Oneil follows:] 

PREPARED STATEMENT OF ELAINE ONEIL PH.D., M.S., BSF, RPF, RESEARCH SCI-
ENTIST, SCHOOL OF FORESTRY, COLLEGE OF FOREST RESOURCES, UNIVERSITY OF 
WASHINGTON AND EXECUTIVE DIRECTOR OF CORRIM (CONSORTIUM FOR RESEARCH 
ON RENEWABLE INDUSTRIAL MATERIALS), SEATTLE, WA 

I am a research scientist at the University of Washington with a specialization 
in forest health and climate change. I am also the Executive Director of CORRIM, 
the Consortium for Research on Renewable Industrial Materials. CORRIM is a con-
sortium that was created in 1996 between fifteen universities to conduct research 
on the environmental performance of every stage of forest products manufacture 
from cradle (planting the tree seed) to grave (landfill of solid wood products at the 
end of their first use). The research conducted by CORRIM uses life cycle inventory 
(LCI) and life cycle analysis (LCA) techniques which take into consideration the en-
ergy balance and carbon emissions inherent in the growth, procurement, manufac-
ture, and eventual use of wood products. 

Effective policy for integrating forest ecology, climate, forest management options, 
and the potential use of products derived from management must account for inter-
actions both inside and outside the forest boundaries. My goal is to provide you with 
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an understanding of how these interactions can be used to develop optimal strate-
gies for natural resource adaptation and carbon sequestration on national forest 
lands in the face of climate change. My particular emphasis will be on the forests 
of the western USA. 

The factors central to determining optimal carbon management under climate 
change are: 

1. Each forest site has a carrying capacity which dictates the maximum 
amount of fiber, wood, or carbon that can be stored in that forest. Carrying ca-
pacity is determined by site quality, climate, and to a lesser degree the current 
species mix. 

2. Once forests reach their site’s carrying capacity there is enormous stress 
on the living trees which manifests itself in insect outbreaks and disease, culmi-
nating in the death of some or all of the trees on site. The mountain pine beetle 
(MPB) epidemic in western North America epitomizes how existing stressors 
(forests at or above site carrying capacity) interact with subtle shifts in climate 
to create unprecedented mortality on our National Forest Lands. The spruce 
bark beetle epidemic in Alaska is another example of the same impact in a dif-
ferent ecosystem. Climate change is impacting our western forests now. It is not 
a future possibility or probability. 

3. Wildfire ignition is random, but the consequences of wildfires are driven 
by climate, and prevailing weather and forest conditions. Forests that have 
reached maximum carrying capacity, and which contain large amounts of dead 
trees, produce conditions for wildfires that are uncontrollable, with devastating 
consequences to the forest, the adjacent communities, and the budgets of land 
management agencies. 

4. Wildfires generate enormous releases of carbon dioxide and other green-
house gases. From 2002-2006 wildfires across the entire US, including Alaska, 
released the equivalent of 4-6% of the US anthropogenic emissions for that 
same period. The average yearly emissions from the California wildfires alone 
were equivalent to the emissions of 7 million cars/year for each year from 2001- 
2007. Extreme fire conditions can render sites infertile or incapable of regen-
erating future forests, which effectively leads to deforestation. 

5. If we apply the precautionary principle, the most risk adverse option we 
have at the present time is to thin forests that are at risk to reduce wildfire 
impacts, reduce insect mortality, and build health and resilience against ex-
treme climate conditions that these forests are expected to face in the near fu-
ture. The cut material can be used as biofuel feedstocks to support energy inde-
pendence goals and meet renewable fuel and electricity standards. Even greater 
carbon benefits are possible if the cut wood is used in green building construc-
tion. Using life cycle analysis we can identify optimal carbon sequestration and 
storage options that include forests as part of the broader matrix of national 
carbon accounts; failure to account for the carbon interactions beyond the forest 
can lead to counterproductive policies. 

6. Grassroots initiatives aimed at addressing forest health, wildfires, insect 
outbreaks, and sustainability on federal lands have begun. The goals of remov-
ing excess fuels and dead trees for use in bioenergy projects, while generating 
economically viable and sustainable jobs in rural communities and maintaining 
sustainable ecosystems are laudable. Policies are needed that integrate the 
knowledge and trust built by local initiatives, support national renewable en-
ergy goals, and recognize the inherent ecological carrying capacity of the land 
and how it might alter under changing climatic conditions. 

Each forest site has a carrying capacity which dictates the maximum amount of 
fiber, wood, or carbon that can be stored in the forest. Carrying capacity is deter-
mined by site quality, climate, and to a lesser degree the current species mix. 

Tree growth, competition, and death are governed by known ‘‘laws’’ that have 
withstood the rigors of scientific investigation for the past 66 years. For example, 
we have the -3/2 power law (Reineke 1933) which identifies how trees compete, 
when competition will begin, and when mortality will occur as trees grow, age, and 
fill the site. Using that law we can characterize each forest site’s carrying capacity, 
or maximum site occupancy, which is largely a function of soil quality and climate 
in addition to some interaction with species physiology. Once forests mature, with-
out major disturbances like wind, fire, or insect outbreaks, they fully occupy the site 
and competition between trees begins. As the forest gets older, eventually growth 
and mortality reach equilibrium as the trees respond to the resource limits inherent 
in their site. In effect when a forest stand is mature, it occupies the site at or near 
maximum carrying capacity. Carrying capacity has historically been measured in 
tree volume which can easily be converted to biomass and to carbon equivalents. 
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Thus we can estimate the carbon carrying capacity of any forest by understanding 
the limits of any particular regions soils and climate. 

Once forests reach their site’s carrying capacity there is enormous stress on the 
living trees which manifests itself in insect outbreaks and disease, culminating in 
the death of some or all of the trees on site. The mountain pine beetle (MPB) epi-
demic in western North America epitomizes how existing stressors (forests at or 
above site carrying capacity) interact with subtle shifts in climate to create unprece-
dented mortality on our National Forest Lands. The spruce bark beetle epidemic in 
Alaska is another example of the same impact in a different ecosystem. Climate 
change is impacting our western forests now. It is not a future possibility or prob-
ability. 

So what happens when forests are old, the site is fully occupied—at or near car-
rying capacity—and the climate changes? When we get less precipitation, the soils 
dry out sooner. These dry soils combined with the hotter and drier summers we 
have experienced for most of the past nine years in the Inland West have effectively 
reduced carrying capacity. This generates enormous stress on the trees and you get 
a pulse of mortality. The mortality agent that is causing the greatest impact is the 
mountain pine beetle (MPB)—a native insect that kills all pine species found in the 
western US. The MPB prefers to attack old and stressed trees, and our National 
Forests are full of old trees. When summers are sufficiently hot and dry enough for 
these old trees to become stressed, it is a precursor to a population build-up of MPB 
which eventually manifests as an epidemic outbreak. Since 2000, we have experi-
enced a massive West-wide epidemic that has affected a large percentage of the na-
tive pines in Washington, Oregon, Idaho, Montana, Wyoming, Colorado, Utah, New 
Mexico, Arizona, and California and as far east as South Dakota. A relative of the 
mountain pine beetle, the spruce beetle, has wrought similar impacts on spruce for-
ests in Alaska. There are pictures in your packet that show the extent of mortality 
from MPB epidemics across several states where the dead and dying trees are re-
leasing rather than sequestering carbon. Recent research has identified the tipping 
point that lead to these mountain pine beetle and spruce beetle outbreaks as a shift 
in climate (Carroll et al 2003, Oneil 2006, Berg et al 2006) but that shift in climate 
acts in concert with current stand conditions to create the outbreaks that are dev-
astating our forests at the present time. In short, climate change impacts in our 
western forests are a very serious current reality not a future probability. 

In the mid-1990’s I was a field forester dealing with MPB and spruce bark beetle 
(SBB) outbreaks on a regular basis. We did not know it was a climate impact until 
much later when research scientists, including myself, began to analyze the data 
and realize that the predictors for these huge mortality events were not necessarily 
found in the beetle/tree dynamics as had been studied for the prior 30 years, but 
in the climate. Only in hindsight were we able to see how subtle shifts in average 
temperature and precipitation masked critical thresholds in winter temperatures in 
northern latitudes, and extreme summer moisture deficits in more southerly lati-
tudes that tipped the balance in favor of the insect over the trees that were its host. 
Crossing those threshold values for temperature has led to massive MPB outbreaks 
in the Inland West at a scale unprecedented in our experience. 

Wildfire ignition is random, but the consequences of wildfires are driven by cli-
mate, and prevailing weather and forest conditions. Forests that have reached max-
imum carrying capacity, and which contain large amounts of dead trees, produce 
conditions for wildfires that are uncontrollable, with devastating consequences to 
the forest, the adjacent communities, and the budgets of land management agencies. 

One consequence of large mortality events associated with MPB outbreaks are 
devastating and unnatural wildfires that are next to impossible to control. While 
lightening ignites wildfires more or less randomly, the likelihood of those ignitions 
producing large uncontrollable fires that kill most or all trees in their path is highly 
correlated with the underlying forest condition. High levels of prior mortality from 
MPB were found to increase the likelihood of stand replacing fires during the 1988 
Yellowstone wildfire event (Lynch et al. 2006); a result that is also supported by an-
ecdotal evidence from the 2006 Tripod Complex fire that burned over 350,000 acres 
of National Forests in Washington State’s East Cascades within a fire perimeter of 
approximately 400,000 acres. The fire perimeter for the Tripod Complex had ap-
proximately 100 forest inventory and analysis (FIA) plots that comprise the national 
forest census of which 70% had substantial MPB impact in the prior 5 years (Oneil 
unpublished data). This fire was estimated to emit 2.1 million tons of carbon dioxide 
into the atmosphere or the equivalent to the emissions of 1 million Sport Utility Ve-
hicles (SUV’s) for 1 year (Mason 2006). 

High levels of insect attack are not the only precursor to the largely uncontrol-
lable wildfire events of recent years. Dense forests with multi-layered canopies, 
large amounts of dead wood, and thick understory vegetation make fire control dif-
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ficult or impossible under all but the most benign weather conditions. The federal 
forests of the Inland West are dominated by forests with extensive mortality from 
MPB and SBB and/or have these dense forest canopies as a result of 50 years of 
fire suppression making them highly susceptible to uncontrollable wildfires. 

Wildfires generate enormous releases of carbon dioxide and other greenhouse 
gases. From 2002-2006 wildfires across the entire US, including Alaska, released 
the equivalent of 4-6% of the US anthropogenic emissions for that same period. The 
average yearly emissions from the California wildfires alone were equivalent to the 
emissions of 7 million cars/year for each year from 2001-2007. Extreme fire condi-
tions can render sites infertile or incapable of regenerating future forests, which ef-
fectively leads to deforestation. 

The carbon released to the atmosphere from increasingly large, uncontrollable 
wildfire events exceeds our efforts to mitigate emissions. Widenmeyer and Neff 
(2007) found that the average CO2 emissions from wildfire from 2002-2006 were 213 
Tg/yr for the lower 48 states with an additional 80 Tg CO2/yr emitted from Alaska’s 
wildfires which is the equivalent to 4-6% of anthropogenic emissions for those years. 
In Alaska there are double the CO2 emissions from wildfires than there are from 
human fossil fuel emissions; in Idaho the CO2 emissions from wildfires are 93% of 
those from fossil fuels; and in Montana wildfire emissions are 43% of the emissions 
from human fossil fuel use based on 2002-2006 fire occurrence. 

Analysis of California wildfires from 2001-2007 calculates that 277 million tons 
of CO2 were released by fires and the ultimate decay of the dead trees (Bonnicksen 
2009). This is equivalent to the emissions from 7 million cars each year over those 
7 years or about half of the registered cars in the state. The figures highlight how 
the cost of wildfires are much more than just the direct cost of fighting fires, the 
impacts on communities, human health, and loss of infrastructure. There is an im-
mediate CO2 emissions cost to wildfire with subsequent CO2 emissions from decay 
that are larger than the fire emissions. Of the 882,759 acres of land where all trees 
were killed during the California wildfires, an estimate of 86% of the land affected 
(762,000 acres) will not be reforested with any substantial tree cover within the next 
century because of regeneration failures (Bonnicksen 2009). This means that the 
CO2 emissions from fires are compounded by the loss of CO2 sequestration capacity 
from regenerating forests. The burnt forests are not being replanted and there is 
little chance for re-establishment of sufficient future forests to offset these emissions 
without substantial investment in replanting, stand tending, and management. In 
short, wildfire in these harsh dry environments is creating deforestation just when 
we most need that tree growth to offset carbon emissions from other sources. As 
with the MPB climate thresholds that have only been identified within the past dec-
ade, there may well be a threshold value that we have not identified yet wherein 
large areas of current forest become shrub land with much diminished capacity for 
carbon sequestration because of regeneration difficulties. 

As a consequence of successful fire prevention for the 50 years prior to 2000, na-
tional census data (FIA) indicate that at present we are storing about double the 
carbon per acre on federal lands than on actively managed private forests in the 
Inland West (Oneil et al in review). But we are also burning more acres of federal 
land than non-federal land. For example 89% of the acres burned in Washington 
State since 1995 have been on federal lands which make up 53% of total forested 
acreage. These comparisons are for eastern Washington where over 90% of our 
wildfires occur. 

We know that growing trees is the best carbon mitigation tool we have to transfer 
atmospheric carbon into sequestered carbon that reduces greenhouse gas concentra-
tions. Trees are the most efficient plants for carbon capture with low demand for 
water and nutrients relative to the carbon uptake they perform. They also actively 
sequester enormous amounts of carbon relative to other kinds of crops because of 
the large amount of above ground biomass. Pacala et al. (2001) estimated that 20- 
40% of all terrestrial carbon sequestration in the United States occurred in western 
forests. Because of the significant role of trees in forest carbon sequestration, broad 
scale tree mortality can turn the forest from a net carbon sink to a net carbon 
source. Increases in wildfire frequency and intensity that release stored forest car-
bon could result in western forests becoming a source of carbon rather than a sink 
(Westerling et al. 2006). In British Columbia, Canada, which is experiencing per-
haps the largest mortality event from MPB in all of western North America, the for-
ests are now net carbon sources because of the level of mortality (Kurz et al. 2008). 
While we think the western US forests are still acting as net carbon sinks, the cu-
mulative impacts of MPB outbreaks and wildfires on the carbon budget are substan-
tial and growing every single year. 

If we apply the precautionary principle, the most risk adverse option we have at 
the present time is to thin at risk forests to reduce wildfire impacts, reduce insect 
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mortality, and build health and resilience against extreme climate conditions that 
these forests are expected to face in the near future. The cut material can be used 
as biofuel feedstocks to support energy independence goals and meet renewable fuel 
and electricity standards. Even greater carbon benefits are possible if the cut wood 
is used in green building construction. Using life cycle analysis we can identify opti-
mal carbon sequestration and storage options that include forests as part of the 
broader matrix of national carbon accounts; failure to account for the carbon inter-
actions beyond the forest can lead to counterproductive policies. 

Fire impacts can be substantially reduced by thinning treatments that restore 
densities more like those observed before fire suppression was introduced. Multiple 
studies have shown that thinning reduces fire severity, sufficient for firefighters to 
gain control and maintain forest structure, tree seed source, and other values (e.g. 
Agee and Skinner 2005, Moghaddas 2006, Skinner et al. 2004). After the 2002 fire 
year, which in hindsight was relatively mild, Dr. Jerry Franklin (ecologist) and Dr. 
Jim Agee (fire scientist) from the University of Washington offered their perspective 
on the need for a rationale national forest policy that incorporated ecology, fire 
science, known benefits of treatment and social benefits. Their perspective is that 
‘‘Letting nature take its course in the current landscape is certain to result in losses 
of native biodiversity and ecosystem functions and other social benefits. . .’’ (Frank-
lin and Agee 2003). 

Coupled with the impacts of current wildfire extent and severity is the very real 
risk of dramatically increased wildfire extent in the near future as a result of fur-
ther summer warming and drought. Climate impact studies across the west have 
identified that future climate will likely double wildfire extent in most areas 
(McKenzie et al 2004, Littell et al 2009) with some areas experiencing a tripling of 
the current acres burned which will interact with current forest conditions to in-
crease CO2 emissions from wildfire in the near future. The projected climate im-
pacts, including hotter drier summers, earlier snowmelt with subsequent reduced 
summer moisture (Westerling et al. 2006), and increasing summer moisture deficits 
which portend substantial changes in regeneration success at the current forest 
margins (Littell et al 2009). 

Managing federal forests to address the need for increased carbon sequestration 
and storage, reduced carbon emissions, and adaptation requires an integrated ap-
proach that considers the inherent carrying capacity of the land, the fire regime for 
a specific region and forest type, and societal benefits at local, regional, and national 
scales. Reducing forest carbon inventories to bring them in line with new estimates 
of carrying capacity is necessary to increase resilience in the surviving trees, and 
reduce risks of further mortality from the MPB and other insects. If designed with 
multiple goals in mind, thinning treatments can also provide better options for wild-
fire control, restore forest structure, maintain critical habitat, and adjust for the 
overstocking that has occurred because of 50 years of fire suppression. Optimal 
thinning strategies will vary by region, forest type, and fire and insect risk. In ecol-
ogy, one size does not fit all: the kinds of treatments needed in the dry interior west 
to address climate change and carbon storage are quite different than what is need-
ed at high elevations or in coastal forests. Using local expertise coupled with grass 
roots input from concerned citizens can ensure that the activities are sustainable 
over the long term. The result can be at least a triple win scenario with improved 
habitat, reduced carbon emissions and avoided future wildfire fighting costs. 

Paying for these management interventions to reduce fire severity and risk, and 
to reduce forest densities so as to reduce stress on remaining trees, is a challenge 
during our current budgetary crisis. There is a huge opportunity to use the material 
that must be removed from Inland West federal forests to allow them to adapt to 
climate change. That excess material is a carbon dense renewable feedstock that can 
be used for meeting energy independence goals under EISA (2007), the renewable 
fuels standard (RFS) and/or the renewable electricity standard (RES). 

Thinning forests can offset carbon emissions from fossil sources if used for energy 
production either by producing liquid transportation fuels or electricity generation. 
Based on life cycle analysis conducted to ISO 14044 standards, CORRIM has found 
that an even better choice from a carbon perspective is to produce products that 
store carbon and substitute for fossil energy intensive products made of steel or con-
crete (Perez-Garcia 2005, Milota et al 2005). For example, a ton of wood in engi-
neered wood floor joists displaces 7 tonnes of CO2 emissions when substituted for 
a steel floor joist. This is approximately 7 times more beneficial from a carbon ac-
counting perspective than burning the wood for energy. CORRIM is currently con-
ducting additional life cycle analysis of woody biomass for an array of bio-fuels, 
processing technologies, and material inputs to determine the optimal uses of these 
renewable fuel feedstocks from a carbon perspective. 
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As climate change and carbon sequestration are global issues, accounting for only 
the carbon interactions in the forest without consideration for the wildfire impacts, 
the ultimate use of potential forest products that can be removed to reduce fire and 
insect impacts, and current and future societal needs for energy and building prod-
ucts is like a bank measuring only debits without consideration for credits. Losing 
the carbon that trees sequester to insect epidemics and wildfire under the guise of 
naturalness or the precautionary principle, not only emits carbon, particulates, and 
other greenhouse gases to the atmosphere, it is a lost opportunity to store that for-
est carbon in buildings where the risks of wildfires are largely absent. It is also oc-
curring at a time and on a scale where the increasing rate of CO2 emissions por-
tends a threshold, or tipping point, that may exacerbate current disturbance trends 
and subsequent opportunities for management, sequestration, and fire control. In 
essence, forest thinning operations that reduce fire severity and risk are the most 
risk adverse option we have at our disposal at this time. 

Grassroots initiatives aimed at addressing forest health, wildfire, insect out-
breaks, and sustainability on federal lands have begun. The goals of removing ex-
cess fuels and dead trees for use in bioenergy projects while generating economically 
viable and sustainable jobs in rural communities and maintaining sustainable eco-
systems are laudable. Policies are needed that integrate the knowledge and trust 
built by local initiatives, support national renewable energy goals, and recognize the 
inherent ecological carrying capacity of the land and how it might alter under 
changing climatic conditions. 

As a forester, there is nothing worse than losing your stands to insect attack or 
fire and in the process losing all the values cherished by your local rural commu-
nity. If the nearby federal forests, under the guise of naturalness, are not managed, 
except to suppress fires when they threaten structures, private and other public 
landowners have no control in preventing the insect invasions and wildfires that 
start on federal lands but then spread to nearby private and state lands with equal-
ly costly and devastating impacts. The degree of interest in the topic of federal land 
management to reduce these impacts and risks along with the potential to provide 
resources for bioenergy initiatives is substantial. Recently a large constituency spent 
three days discussing the issues around biomass utilization in their communities 
and their region at the Plum Creek Conference on Forests and Energy at the Uni-
versity of Montana. As a speaker at that conference I was thrilled to see the level 
of interest, integrity, care, and sincere appreciation for the complexity of the task 
ahead. No one wants to see another ‘timber war’ or extractive industry with little 
thought to long term sustainability of the federal lands in their region. But neither 
do they want to see their backyard go up in flames as the forests around them suc-
cumb to MPB and then burn as they were during the conference in September. This 
fire was particularly notable as it burned vigorously despite record breaking rainfall 
during the prior month. 

Many members of the audience at that conference were already working diligently 
with local USFS managers to devise plans that would produce not only sustainable 
forests, but sustainable livelihoods for local people. In the process they are building 
trust, crafting community, and with the appropriate top down policies that recognize 
the need to manage these forests and make a living, they will also be able to provide 
renewable energy that will help to meet the energy needs and greenhouse gas re-
duction goals outlined in federal policy. 

SUMMARY 

We have experienced a decade of unprecedented mortality in our western forests, 
and much of that mortality is concentrated on federal lands. Broad scale mortality 
means that forests are emitting carbon rather than sequestering it, thus exacer-
bating our current greenhouse gas emissions profile. The current rate of mortality 
is unsustainable and may well lead to a tipping point wherein additional uncon-
trolled damage can be expected. It is doubtful that any one scientist or group of sci-
entists has any idea where that tipping point is and what reaching it might cause. 
With policies and management approaches that pull us back from that brink by re-
ducing risk and building resilience we can ensure that these forests remain a part 
of our heritage and serve a vital role as carbon sinks into the future. 

Senator WYDEN. We will have some questions—— 
Senator RISCH. Mr. Chairman, I have to go to an Ethics Com-

mittee meeting—— 
Senator WYDEN. Would you like—— 
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Senator RISCH [continuing]. Because we have a vote at 4 o’clock. 
I have a question for Dr. Law and Dr. Oneil. I’m going to state it, 
but they can answer it after Mr. Wood’s testimony, and I’ll get it 
from the record. 

But, they both touched on the question of the balance of uptake 
versus production of carbon, and I was wondering if they agreed 
with Chief Tidwell’s assessment, or his statement, of the fact that 
the lands were—we were in a 12-percent-positive situation, as far 
as taking up carbon that is produced. I’d like your comments on 
that, or any other statistical information you can give me in that 
regard. 

Senator WYDEN. Why don’t we—if Mr. Wood doesn’t have any ob-
jection, why don’t—Senator, I think it’s a very important question. 
Dr. Law, Dr. Oneil, what—if you could, can you give a response to 
the Senate now, and perhaps furnish anything extra in writing? 

Dr. Law. 
Senator RISCH. Mr. Chairman, I really apologize, but I’ve got 

to—— 
Senator WYDEN. Oh. 
Senator RISCH [continuing]. Vote right at 4 o’clock. 
Senator WYDEN. Oh, I see. 
Senator RISCH. So, I’m going to have to run. 
Senator WYDEN. OK. We’ll get it in writing. 
Senator RISCH. I apologize for that, and I’ll pick up Mr. Wood’s 

statement out of the record. I would just note, for the record, that 
Mr. Wood is here, purporting to be a conservationist, but I know 
for a fact that he’s been attempting to make the elk extinct in my 
State, one animal at a time, for a number of years. 

[Laughter.] 
Senator RISCH. So, in any event, thank you, Mr. Chairman, and 

I will pick this up out of the record. 
Senator WYDEN. Thank—— 
Senator RISCH. Thank you very much. 
Senator WYDEN. Thank you, Senator. 
Senator RISCH. Thank you. I apologize, Chris; I’ve got to run. 
Senator WYDEN. Mr. Wood. 

STATEMENT OF CHRISTOPHER A. WOOD, CHIEF OPERATING 
OFFICER, TROUT UNLIMITED, ARLINGTON, VA 

Mr. WOOD. Thank you, Chairman Wyden. Good to see you, Sen-
ator Risch. 

I appreciate the opportunity to provide Trout Unlimited’s views 
on managing public forests in response to climate change. 

Public lands are crucial sources of drinking water for more than 
60 million Americans. They provide vital habitat for fish and wild-
life, and a host of other social and economic benefits. These lands 
can play a key role in preparing natural resources and human com-
munities for the impacts of climate change. 

Others here today, and my written testimony, cover how climate 
change is likely to impact our national forests, with an emphasis 
on coldwater fisheries, which is our bias at Trout Unlimited. I’d 
like to spend my time describing a policy framework within which 
these problems can be solved if we act quickly. 
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A healthy watershed performs three basic functions. It catches, 
stores, and releases water over time. Healthy watersheds are better 
equipped to withstand the predicted effects of climate change—the 
more intense fires, the prolonged drought, the more intense floods 
that we’re anticipating. The problem is that many of our lands and 
waters are already under stress. Climate change adaptation may 
be most simply defined as repairing the damage and helping the 
land to recover its natural resiliency. 

Former Forest Service employee Alda Leopold once described the 
oldest challenge in human history as to live on a piece of land with-
out spoiling it. Leopold’s challenge became a motivation for the wil-
derness movement and a host of other environmental activity over 
the past 25 years. The effects of climate change challenge tradi-
tional methods of land protection, as fires, floods, and droughts 
won’t stop at wilderness borders. 

The Forest Service and the BLM should develop integrated land-
scape-level strategies to protect, reconnect, and restore resilient 
watersheds for the benefit of human communities and natural re-
sources. 

First, we must protect the highest quality lands and waters. In 
a warming climate, national forests, particularly roadless areas, 
are thermal refuges. Protecting these lands protects fish and wild-
life, maintains groundwater recharge, and reduces the costs of fil-
tering and treating water for communities downstream. 

Second, we must reconnect landscapes. Because it is not enough 
to manage protected lands as museum pieces, we must reconnect 
them, both upstream and downstream. Protecting instream flows in 
important wildlife corridors and allowing rivers to access their 
flood plains will recharge aquifers, minimize the potential for 
downstream flooding, and improve soil productivity for farmers and 
ranchers. 

Third, we must engage communities in restoration. Restoring the 
ability of watersheds to withstand the effects of climate change is 
essential. Thinning bug-killed forests near communities, for exam-
ple, has been mentioned, can generate biomass and protect commu-
nities from fire, while also securing high-paying family wage jobs. 

This model of protecting, reconnecting, and restoring landscape 
and watershed health should be used to guide development of the 
Forest Service’s proposed planning rules. It should provide the ra-
tionale for protection of roadless areas. It should drive the thought-
ful siting of transmission lines for renewable energy, and reform of 
outdated oil and gas regulations. It should influence implementa-
tion of farm-bill conservation programs on privately owned forests. 

I’d like to close with an example of how this approach can work. 
In 2009, thanks to your leadership, Mr. Chairman, 15,000 acres of 
the headwaters of the Elk River in southwestern Oregon, with 
some of the finest salmon and steelhead runs in the Lower 48, was 
designated as wilderness. However, more than a mile of out-
standing habitat in Blackberry Creek, a tributary to the Elk, is 
blocked by an impassable culvert. Inadequate funding has pre-
vented the Forest Service from replacing that culvert. Plugged cul-
verts are a ticking timebomb across the national forest system 
right now. They must be repaired. 
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Funding this type of work is vital. Dedicating 5 percent of the 
total allowance values of revenues under climate change legislation 
to the type of natural resource adaptation work I just described is 
essential. The actions described above are not inexpensive, but they 
also create jobs and have a very high likelihood of success. The 
time to act is now. Public forests are national treasures that are 
irreplaceable in our lifetime. 

Thank you for the opportunity to be here. 
[The prepared statement of Mr. Wood follows:] 

PREPARED STATEMENT OF CHRISTOPHER A. WOOD, CHIEF OPERATING OFFICER, 
TROUT UNLIMITED, ARLINGTON, VA 

Chairman Wyden and members of the Subcommittee, I appreciate the opportunity 
to appear before you today to provide my views as Chief Operating Officer for Trout 
Unlimited (TU) on managing public lands in response to climate change. Prior to 
working for TU, I served as the senior policy and communications advisor to the 
Chief of the US Forest Service, and on the fish and wildlife and ecosystem manage-
ment staffs for the Bureau of Land Management. 

Public lands are crucial sources of drinking water for well more than 60 million 
Americans. They provide habitat for fish and wildlife species of substantial eco-
nomic, ecological, and spiritual value. Public lands also provide wood fiber, energy 
resources, and other commodities that help to fuel our nation. These lands can also 
play a key role in preparing natural resources and human communities for the im-
pacts of climate change. I appreciate your concern in addressing this issue in a time-
ly manner. 

Trout Unlimited is dedicated to the protection and restoration of our nation’s 
trout and salmon resources and the watersheds that sustain them. TU has more 
than 140,000 members in 400 chapters across the United States. Our members gen-
erally are trout and salmon anglers who give back to the waters they love by con-
tributing substantial amounts of their personal time and resources to fisheries habi-
tat protection and restoration. The average TU chapter, for example, donates 1,300 
hours of volunteer time on an annual basis. 

In my testimony today, I would like to focus on three major points. 
First, I will briefly describe how climate change is likely to impact our National 

Forests and public lands. These impacts already are being felt across the country 
and will become more pronounced and severe in coming years. 

Second, I will describe how these impacts are likely to affect natural resources 
and the people and nearby communities that use these resources. It is important 
to recognize that a broad spectrum of user groups will be impacted and that the 
risks are not just restricted to fish, wildlife, rivers, and forests. 

Third, I will describe a policy framework within which these problems can be 
solved—if we act quickly, and in concert. I will provide specific examples of what 
needs to be done and how to do it. If we fail to act, costs will be considerable and 
our National Forests and other public lands will be irreparably harmed. 

IMPACTS OF CLIMATE CHANGE ON NATIONAL FORESTS AND PUBLIC LANDS 

The effects of a changing climate are already being felt on public lands in the 
form of intense wildfires, drought, proliferation of invasive species, and earlier 
spring runoff. As climate change continues, it is likely to alter weather patterns and 
storm events across the United States dramatically with significant negative con-
sequences for National Forests and other public lands. A general warming pattern 
will result in increased evaporation rates and drying of forest and grassland vegeta-
tion. These effects will increase wildfire intensity and frequency, especially at mid- 
elevations. In turn, as we are now seeing throughout the Rocky Mountain West, 
these changes will spark surges in forest pest species and invasive weeds, triggering 
a cascade of further alterations in natural ecosystems. 

River flows and hydrologic regimes also will be altered, with consequences not 
only to fisheries but also to water supplies in general. More winter precipitation will 
fall in the form of rain than snow, especially at lower and mid-elevations. This will 
reduce snowpack and increase the probability of rain-on-snow events, likely result-
ing in increased winter flooding. With more rain during winter and reduced 
snowpack, peak stream flows will occur earlier in the spring and low or base flows 
during summer and autumn will be reduced. Stream flows will be less consistent 
from year to year. 
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* Graphic has been retained in subcommittee files. 

Overall, storm intensities will be greater. Floods, drought, and wildfires are all 
likely to increase. The increased variability and longer duration of wet cycles and 
dry cycles will cause considerable additional stress to natural ecosystems. 

In all cases, impacts of climate change on federal lands must be viewed within 
the existing management context and conditions of natural systems. Watersheds, ri-
parian systems, and streams that are in better condition will be more resistant to 
disturbance and more likely to rebound quickly. On the other hand, habitats that 
are degraded and fragmented will be less able to adapt to climate change risks. 

NATURAL RESOURCES, USER GROUPS, AND COMMUNITIES WILL BE SUBSTANTIALLY 
IMPACTED 

Trout Unlimited and our members are especially concerned about the impacts of 
climate change on coldwater fishes and the habitats that support them. We also are 
concerned about impacts to the recreational pursuits, such as fishing, hunting, 
camping, and nature watching, for which our public lands are well known. However, 
we also realize that the impacts from climate change will be felt far more broadly. 

The affects of climate change on federal lands is likely to negatively impact many 
natural resources, user groups, and communities, creating problems for: 

• Drinking water supplies—both quantity and quality 
• Fisheries 
• Wildlife 
• Overall biological diversity 
• Outdoor recreational opportunities 
• Livestock grazing, timber harvest, and other resource extraction 
• Agriculture 
• The safety and economic well-being of nearby communities 
In short, a very broad range of species, people, and communities will be under 

increasing risk unless we take immediate proactive management actions to prepare. 
The costs of failing to adequately plan and prepare will be high, and will be meas-
ured in substantial economic costs to fight large wildfires, deal with multi-year 
droughts, and repair damage from broad scale floods, and possibly in increased in-
jury and loss of life. 

While it is critically important that we reduce carbon emissions in order to stave 
off the worst future affects of climate change, we must also realize that climate-driv-
en disturbances will be felt on our national forests and public lands for decades to 
come. It equally is important to realize that we can moderate the impacts of these 
changes and reduce stress on our natural resources and adjacent human commu-
nities. 

RESPONDING TO CLIMATE CHANGE 

Federal climate change legislation that takes five percent of the total allowance 
value from a cap and trade program and dedicates it for climate change adaptation 
work is vital. 

It is, however, well within the existing mandates of agencies such as the Forest 
Service and the BLM to develop climate change adaptation strategies to protect, re-
connect, and restore resilient landscapes for the benefit of human communities and 
natural resources. The statutory authority to protect watersheds, flows, and water 
resources is well spelled out in the Organic Act of 1897, the Multiple Use Sustained 
Yield Act, the National Forest Management Act, the Federal Lands Policy and Man-
agement Act, and other federal land statutes. In fact, one could argue that not mak-
ing the recovery of healthier, more productive, and more resilient landscapes a cen-
tral focus of federal land management would place federal agencies in violation of 
their organic or governing federal statutes. 

Federal land management agencies should not wait for the passage of climate 
change legislation to implement strategies to recover the resilience of lands and 
waters. Here’s what the Forest Service, and other federal land managers, can do to 
lead on climate change adaptation (see graphic below).* 

First, protect the highest quality lands and waters. In a warming climate, na-
tional forests, and particularly roadless areas, are thermal refuges. Protecting these 
lands protects fish and wildlife, maintains groundwater recharge, removes carbon 
dioxide from our atmosphere, and also reduces the costs of filtering and treating 
water for downstream communities. Private ranch-lands also harbor important big 
game habitats, many of which are threatened by development. The departments of 
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Agriculture and Interior should work with landowners and provide incentives to 
those who help conserve highvalue lands. 

Second, reconnect landscapes. If fish and wildlife habitats are fragmented, the 
species they support they won’t survive floods, fire and drought predicted to increase 
with climate change. Identifying and protecting important wildlife corridors on pub-
lic lands and allowing rivers to access floodplains are not only good for fish and 
wildlife; it’s good for human communities. A healthy landscape will recharge and re-
plenish underground aquifers that supply municipal drinking water, minimize the 
potential for downstream flooding, filter pollutants and improve soil productivity for 
farmers and ranchers. 

Third, engage communities in restoration. Recovering the ability of our lands to 
withstand the effects of climate change is essential. Reconnecting people, children 
and communities to the landscapes that provide their food, energy resources, and 
recreation opportunities is important to our nation’s well being. Restoration activi-
ties such as tree planting, trail maintenance, and river clean-ups improve ecological 
resiliency and bind us to the lands and waters that sustain us. 

This model of protecting, reconnecting, and restoring landscape health should be 
applied through the Forest Service’s proposed new planning rules. They should, for 
example, 1) protect the highest quality habitats and highest quality sources of 
water; 2) ensure that land management activities do not impede wildlife migration 
corridors, degrade streamside areas, and disrupt natural processes; and 3) empha-
size the restoration of degraded landscapes where restoration activities will yield 
the highest return. 

Protecting, reconnecting, and restoring landscapes describe the biological impera-
tive of climate change adaptation. The social imperative is to sustain these efforts 
over time. The greatest threat to National Forests and other public lands may lie 
in public ignorance of their extraordinary values and a generation of children more 
connected to video games and computers than they are to the lands and waters that 
sustain them. Investing in youth education and getting kids out of doors is vital to 
building tomorrow’s constituency for conservation. 

Watersheds that are in better condition are more able to withstand disturbances, 
or if disturbed, are more resilient to damage from the disturbances. Areas that may 
be especially important to protect include roadless areas, and other unroaded lands, 
habitat currently acting as native population strongholds, and areas of watersheds 
that produce high quality supplies of cold water. 

The economic benefits to our communities of a Forest Service and other federal 
agency agenda that stresses climate change adaptation cannot be overstated. Bene-
fits include high-wage jobs in rural areas that most need them. Reducing hazardous 
fuels within our forests will also reduce the cost of fire fighting and make commu-
nities safer. Cut trees and brush also could be utilized as biomass, offsetting de-
mand for oil and gas. 

Coordination is important. The White House should issue guidance to provide the 
federal agencies with a policy framework that defines how protecting, reconnecting, 
and restoring landscapes will be coordinated with state and federal agencies and in-
terested private partners. Such an integrated and landscape scale approach to con-
servation will ensure that fish and wildlife resources and human communities can 
cope with a changing climate. Connecting public land efforts with associated private 
lands will also be essential. For example, incentives should be given to private land-
owners participating in Farm Bill conservation programs with projects that protect, 
reconnect, or restore watershed health and function. 

Below are specific areas that the Forest Service and other federal agencies should 
emphasize in managing for healthier, more resilient lands and waters. 

Water resources and water quantity.—To help protect water supplies and 
maintain stream flows, the Forest Service and BLM should emphasize the res-
toration of high elevation wet meadows, wetlands, riparian areas, and 
floodplains. These habitats act as natural hydrologic sponges that slow water 
discharge and recharge groundwater aquifers, which in turn increases dry-sea-
son stream flows. The proper function of these habitats will be increasingly im-
portant as snowpacks diminish. 

Water quality.—To protect water quality, agencies should designate ade-
quately sized streamside—riparian—buffer zones and adopt management stand-
ards that emphasize aquatic system protection. These riparian zones should be 
large enough not only to provide shade to streams, but also to buffer from 
upslope erosion and allow fallen trees to enter the stream channel providing the 
complex stream habitat critical to aquatic species. As stated earlier, protecting 
water quality in headwater streams such as roadless areas serves to diminish 
downstream drinking water filtration and treatment costs. Agencies also should 
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protect landslide prone areas. Inadequate protection of these areas will increase 
siltation and erosion, which will degrade stream systems, water supplies, and 
fisheries. 

Flooding.—To help guard against flood damage, agencies should reconnect 
rivers to their floodplains. That is, rivers should not be confined into narrow 
channels but rather allowed access to broader floodplains. We also should seek 
to restore floodplains and streamside vegetation. These measures transfer flood 
energies into well-vegetated floodplain zones while dissipating flows and pro-
tecting soils from erosion. In addition, federal agencies should improve culverts 
and other stream/road crossings, and decommission poorly maintained or poorly 
designed roads. Inadequately sized or designed culverts and poorly maintained 
road/stream crossings act like time bombs that will plug up then blow out dur-
ing intense storms causing massive landslides and debris flows. Severe flooding 
has substantial consequences not only to fisheries and wildlife, but also to 
downstream communities and recreation opportunities. 

Invasive species.—Weedy and invasive species are more likely to flourish in 
degraded habitats and to be favored during highly fluctuating environmental 
conditions. Some invasive species will spread more quickly during warming 
trends and will cause greater harm and be more expensive to control if left un-
treated. To better manage invasive species, we should become more aggressive 
in programs to detect new species invasions and in programs to control estab-
lished exotic species—both terrestrial invasive weeds and aquatic non-native 
species. 

Biodiversity.—To prevent the loss of plant and animal diversity, lands and 
waters should be managed to provide adequate habitat to support native spe-
cies. Agencies should manage to protect genetic diversity, including weak stocks 
and peripheral populations. High levels of genetic, life history, and ecological di-
versity will be necessary for species to adapt to rapid environmental change. 

Wildfire.—Wildfires are increasing in western forests because of reduced 
snowpack and earlier vegetative drying during summer. To deal with more fre-
quent and intense wildfires, agencies should selectively thin forests, primarily 
in wildland-urban interface zones and plantations. To prepare aquatic systems, 
we also should improve road networks and stream crossings, restore up-and 
downstream connectivity, and recover degraded riparian areas. Finally, we 
should adopt strong post-fire logging standards that protect soils and stream 
systems while providing for adequate recruitment of large wood to streams. 
These actions will result in less wildfire damage and decreased erosion and 
stream sedimentation. Riparian habitats, old growth and mature forests, and 
unroaded areas should be protected as well because these are the most fire re-
sistant habitats. 

The Elk River watershed along the Oregon coast offers an example of how protec-
tion of intact habitat and reconnection of migration routes can help improve the re-
siliency of a watershed in the face of climate change. In 2009, thanks to your leader-
ship, Mr. Chairman, the 15,000 acre Copper-Salmon area in the Elk River head-
waters was designated as wilderness. This will help maintain water quality and in-
tact spawning habitat for one of the healthiest salmon, trout and steelhead rivers 
in the lower 48. 

Intact headwaters help moderate streamflow, maintain water quality, and keep 
water temperatures cool, which is particularly important to coldwater species such 
as trout and salmon. Downstream of the Copper-Salmon area, trout and salmon ac-
cess to Elk River tributaries is limited by impassible culverts. One such culvert is 
on Blackberry Creek. It restricts access to more than a mile of upstream spawning 
and rearing habitat for steelhead and Chinook and coho salmon. Furthermore, the 
headwaters of Blackberry Creek, like most streams, are cooler in the summer than 
the downstream reaches. The ability of trout and salmon to access these cooler up-
stream waters can be of critical importance during the summer. To date, the Forest 
Service has not been able to replace the Blackberry Creek culvert due to inadequate 
funding. Similar barriers to fish passage exist across the National Forest system 
and must be addressed in order to improve the resilience of coldwater fish popu-
lations in the face of climate change. 

Implementing the actions needed to enable fish, wildlife and human communities 
to adapt to changes in climate will require a substantial and reliable stream of fund-
ing. Dedicating a portion of allowance revenue under climate change legislation to 
natural resources adaptation can provide funding for the type of work described 
above. It is our hope that five percent of the total allowance value will be dedicated 
to natural resources adaptation through climate legislation. Furthermore, funding 
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must be dedicated and not subject to annual appropriations in order to enable long- 
term planning. Both S. 1733 and S. 1933 include dedicated funding. 

CONCLUSION 

The actions described herein have a considerable price, but they also have broad 
benefits not only to maintaining biological diversity, but to sustaining the ecological 
services critical to meeting the needs of recreationists, ranchers, and other user 
groups, and to ensuring the well-being of nearby communities. The actions described 
are very low risk steps that have a very high likelihood of substantial benefit to 
multiple parties. Many create jobs as well. 

In the end it is important that we ask ourselves: What is the cost of inaction? 
What will it cost to repair damage to our National Forests and public lands? What 
will it cost in private property loss and public safety? It is less costly and more bene-
ficial to address these concerns in the near-term than it would be to wait until in-
creased climate change driven disasters befall our lands and nearby communities. 
The time to act is now. Our National Forests, National Grasslands, and BLM public 
lands are national treasures that are irreplaceable in our lifetimes. 

Senator WYDEN. Thank you, Mr. Wood. That was very helpful. 
All 3 of you gave excellent testimony. 
Let me start with the topic of thinning. The committee has had 

a lot of hearings on the role of thinning for fuels reduction and eco-
logical restoration, so we have talked at considerable length about 
where and when thinning makes sense from the standpoint of re-
ducing wildfire, dealing with ecosystem protection. But, I think it 
would be helpful to get on the record what you think about 
thinning as it relates to carbon sequestration. This is an area that 
we haven’t spent a lot of time on. Why don’t we just kind of go 
down the row, ask each one of you when you think thinning makes 
sense, from a carbon sequestration standpoint, and also, as part of 
the question, your idea of how big a role carbon sequestration can 
play as part of the solution. 

Begin with you, Dr. Law. 
Ms. LAW. OK. Thinning—the fuels that carry fire are the fuels 

that are—there’s the continuity in the amount on the ground and 
it’s the fuel ladders that get the fires up into the crowns. So, it has 
to be strategic within an area. Dry areas are more prone to wild-
fire. They were, historically burned infrequently—well, frequently, 
maybe every 12 to 20 or 30 years, and they had less fuel buildup. 

When you’re talking about carbon sequestration, it’s—that kind 
of removal, if you don’t know really know where the fires might 
occur, you’re going to be removing more wood than will actually 
burn, because you’re trying to guess where that’s going to occur. 
So, you’re definitely removing wood. If it goes up to merchantable 
wood, that’s definitely reducing carbon sequestration. 

So, it would be—when I talked about being strategic, it behooves 
us to be very strategic on knowing what areas are going to go up 
in smoke. 

Again, the—what burns is primarily the small materials. We’ve 
found, on several fires that we’ve worked on, less than 1 to 5 per-
cent of the bold mass is actually burned, is charred, and that char 
is long-term carbon sequestration. 

Senator WYDEN. How big a role? How big a role can carbon se-
questration, in your view, play as part of a solution to the climate 
change challenge? 

Ms. LAW. I think it’s one of the many tools out there that makes 
sense to use. We’re talking about, in the short term, while we 
change to different energy sources and carbon—less carbon-based 
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energy. So, while we have carbon sequestration in the places that 
are doing a good job of storing carbon, it makes sense to keep that 
up. 

This is, again, a short-term bridge until we get things in place 
to change our fossil fuel emissions, the amount of carbon that’s 
going into the atmosphere. 

The number that was asked about earlier—the U.S. Carbon- 
Cycle Science Program wrote a report on the state of the carbon 
cycle for North America, and I was a coauthor on that report. Our 
estimates were around 16 percent for the total land-based sink as 
being about 16 percent of the equivalent of fossil fuel emissions for 
the country. 

Senator WYDEN. You were one of the authors, so you stand be-
side that, 16—— 

Ms. LAW. That’s the best we can do right now. 
Senator WYDEN. That’s a significant role. 
Ms. LAW. Yes. 
Senator WYDEN. OK. 
Dr. Oneil, same question. What do you think about when you be-

lieve thinning will make sense, from a carbon sequestration stand-
point, and your, kind of, ballpark estimate of how big a role carbon 
sequestration can play in climate change solutions. 

Ms. ONEIL. My perception of this is a little bit more expansive 
that Dr. Law’s, in that I think, on these dry forests, we should— 
we could actually be expanding our thinning between four to five 
times what we’re currently doing on national forests. 

I recently worked on a project for one of my—one of the organiza-
tions I work for, Coram, and we looked at the Inland West—por-
tions of the Inland West, where we still had active harvesting oper-
ations going on, and we had active mills going on in that region. 
So, we looked at how much the current harvest—of the current 
harvest came from public lands and how much came from private 
lands under a base case. Then, we also looked at how much could 
potentially come off of national forestlands if we thinned the forests 
that were considered—historically, would have considered low-and 
moderate-severity fire regime. That just means the forests that 
would have typically burned every 10 to 15 years, or perhaps 
burned in a mosaic in a—maybe, a 30-year—over every 30 years. 
So, these are the forests that are currently at the highest risk of 
being burned in some kind of a wildfire. So, we looked at that and 
said, on these forests, given the amount of area and the current 
amount of volume, based on FIA data—so, national census data— 
we could increase the removals from four to five times what we’re 
currently doing now. 

Now, those estimates were based on essentially thinning from 
below to a target density, which was—which is currently accepted 
in most national forest plans. So, that’s a fairly substantial in-
crease in the amount of volume we could be—that could be re-
moved. 

Then, when we think about carbon sequestration potential and 
carbon storage potential, you have to look at your landscape, in 
terms of, Where is your high risk for storage? I mean, all forests 
will sequester the forests in the west side. Wet forests, they seques-
ter a lot more than the dry forests. They also can store it a lot 
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longer, because they don’t have to deal with these kinds of disturb-
ance events. 

So, in terms of broadening the perspective or—broadening the 
boundary conditions, as it were, our work suggests that if you re-
move these products and turn them into long-lived wood products, 
augmenting the manufacturing emissions with carbon-neutral 
biofuel, you can actually do almost as good or better than if you 
leave that stuff in the forest, where it has a high risk of burning. 

Senator WYDEN. All right. Anything else, in terms of the poten-
tial ballpark question, that we ought to know? 

Ms. ONEIL. The potential ball—I don’t have a number, as Dr. 
Law did, but one of the things that—one of the numbers that is 
tossed around is that we have 20 billion board feet of growth in the 
national forests, and about 8 billion board feet of mortality, and 2 
billion board feet of removals in a particular year. So, that means 
that, on average, if we’re—if our growth is twice—or, basically half 
of it is lost to mortality and removals, that would suggest that it 
looks like a carbon—it’s still a carbon sink, we’re still doing a good 
job there. But, those numbers, if you look at specific regions—like, 
we looked at Washington State—eastern Washington—as part of a 
2007 timber supply analysis, and the FIA numbers there said that, 
well, half of the material in national forestlands—half of the 
growth was offset by mortality in other regions. That was before 
we had these big mountain pine beetle outbreaks starting, in 2000, 
where between 2000 and 2004 we lost 9 million trees just on na-
tional forestlands. 

So, the question there, in my mind, is a little bit fuzzier as to 
whether or not we’re still being a carbon source or a carbon sink 
in that particular region. But, that’s specific to that region. 

Senator WYDEN. OK. 
Mr. Wood, let’s hear your thoughts on carbon sequestration, from 

the—excuse me—thinning, from the standpoint of carbon seques-
tration, and then your estimates, in terms of the ballpark. 

Mr. WOOD. I’m afraid I’m a little bit outgunned, in terms of the 
estimates for the ballpark, so I probably won’t—— 

Senator WYDEN. All right. 
Mr. WOOD [continuing]. Won’t go there, with your leave. 
I think, as Tom Tidwell—as Chief Tidwell was suggesting, it’s 

difficult to segregate out what the—approaches that the Forest 
Service might employ, climate change mitigation strategies, and 
climate change adaptation strategies, because they can have com-
plementary benefits. You might thin directly adjacent to a commu-
nity, specifically to protect that community, which has an adapta-
tion benefit, but you can then utilize the biomass, as you were sug-
gesting, sir, and offset your oil and gas demand, which would have 
a mitigation benefit. 

I will say, though, that, as a matter of priority, the strong em-
phasis for thinning likely should be around human communities, 
what people sometimes refer to as the wildland/urban interface, be-
cause our first priority has to keep people—has to be to keep people 
safe. 

As a general statement, I clearly think, and Trout Unlimited 
supports, the thinning of overdense, overgrown stands that have 
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missed fire-return intervals, where thinning can be used to help re-
cover forest vigor. 

Two other points that are far less technical than my colleagues, 
here, referred to. I think, one, it’s a question of funding, the Forest 
Service having the necessary resources to do the kind of thinning 
they need to do. 

Then, second—and this is perhaps a softer, more of a social 
science issue—and I wanted to commend Senator Risch, when he 
was here earlier—getting people to the table, a diversity of inter-
ests to the table to talk about appropriate kinds of thinning, recog-
nizing that everyone wants forests to remain healthy, makes a big 
difference in the completion of successful projects. Senator Risch 
was intimately involved in the development of the Idaho roadless 
rule, which I think was heavily influenced by a diversity of inter-
ests that was brought together by the previous administration that 
helped guide and inform that rule. I think that—there’s probably 
some lessons there for the Forest Service, in terms of if they’re 
going to take a more expansive approach to thinning. 

Senator WYDEN. OK. 
Let’s go to the question of offsets, beginning with you, Dr. Law. 

What’s your assessment about including Federal lands in a cap- 
and-trade offsets program? What are some of the policy questions 
that have to be looked at? 

Ms. LAW. I suppose that—I mean, it’s up to you what you decide 
to do on this, but there—I guess the only concern I might have is 
if there is so much emphasis on revenue that it takes us away from 
the ultimate goal of sustaining ecosystem function. So, I think 
that’s my main concern about that idea. 

I think the idea of additionalities was based on, Would you do 
things—are you doing things differently than you had been before, 
on business as usual? If the Federal lands are to be managed in 
the public interest of carbon sequestration, and that’s saying we 
are managing for the way we would have managed—in other 
words, we might not qualify for additionality. That would need to 
be sorted out, too. 

Senator WYDEN. What would be some examples? Because this 
question of an additional contribution—I’ve always try to explain 
it in English, and every time I’ve used the word ‘‘additionality,’’ ev-
erybody just kind of falls asleep, because I’m trying to get a sense 
of what is really going—what would be some examples, in your 
view, of an additional contribution that would warrant it? 

Ms. LAW. I suppose it would be those who have managed lands 
before very actively—say, having a harvest cycle of 40, 50 years for 
a forest that could live to 600 years, and they’ve been doing that 
for a long time, and then they change their practices to allow car-
bon to accumulate there. That’s a form of additionality. 

Senator WYDEN. That’s too logical for government. 
[Laughter.] 
Senator WYDEN. But, I mean, that’s what we’re going to be look-

ing for, and I’m sure that’s going to be the test, so I’m going to 
want to have some further discussions with you on it. 

Same point, Dr. Oneil, the question of including Federal lands in 
cap-and-trade offset program. What are some of the policy issues 
for this committee and the Senate? 
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Ms. ONEIL. I think if we’re looking at baselands additionality, we 
also have to think about permanence and leakage. Right now na-
tional forests, at least the—for the areas that I’ve looked at—are 
carrying a lot of volume and, therefore, a lot of carbon. They look 
really good, in terms of their baseline. So, how do you improve on 
that while you’re facing these catastrophic fires and these moun-
tain pine beetle epidemics would suggest that your baseline is 
going to be higher than you might actually be able to accomplish 
in—when you’re addressing permanence. 

So, that is—that’s going to be a difficult thing to work around, 
in terms of a cap-and-trade. But, I think, in the broader context, 
Should we treat national forestlands differently than we do other 
lands, in terms of accounting for the carbon benefit that can accrue 
for them?—I think we should treat them similarly. Obviously, with 
different—you’re going to have to apply different kinds of stand-
ards, but you’re still going to have to meet your baseline, your— 
define your baseline. Do you define your baseline net of all the ex-
pected mortality? Do you define your baseline as what’s currently 
occurring, and then, if you increase your treatments to reduce fire 
risk, is that counted as a—additional to the baseline, or is it count-
ed as a reduction from the baseline? 

So, it’s very complicated when you’re looking at these Inland 
West forests. I’ll have to think about it a little bit more, in terms 
of what else I could offer there. 

Senator WYDEN. OK. 
Mr. Wood. 
Mr. WOOD. I would only offer that the overriding objective, the 

goal, has to be to restore healthy, diverse, and more resilient for-
ests. If you can manage carbon as a byproduct of achieving that ul-
timate goal, I think, as the Forest Service testimony suggested, 
that’s a good and logical thing. I think we should be, given the 
enormous backlog, due to bugkill, due to fires, due to hurricanes 
and other natural disasters, that we have on replanting on the na-
tional forest system, you know, we should be open to good, creative 
ideas for incentivizing that work. I think the way the National For-
est Foundation, which had a little—I think it was a pilot program, 
started in 2007—handled this question of additionality, which, hon-
estly, was not a term I had heard of until the other day—was that, 
they defined that as work that wouldn’t otherwise be done by ap-
propriated dollars. 

Senator WYDEN. Said. If I wasn’t having to chase healthcare and 
a couple of other crises this afternoon, I would ask, particularly 
you, Dr. Oneil and Dr. Law, about full carbon accounting, because 
I know you both have written on this. We’ll save that for the next 
time. 

I will give you all the last word. Anything you’d like to add, Dr. 
Law, Dr. Oneil, Mr. Wood? 

Ms. LAW. I can’t think of anything. 
Senator WYDEN. Very good. 
Ms. ONEIL. On this topic of full carbon accounting, what we have 

found is that when you start to account for the forest and the abil-
ity to maintain the productivity of the forest through time, whether 
or not you’re harvesting it, you’re—basically, your resource is your 
soil. You want to maintain your soil productivity. You can remove 
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the crop and grow another one, and you’re still continuing to se-
quester carbon at a relatively high rate. You’re not storing it there, 
you’re—in this case, you’re using the forest as a carbon pump, and, 
instead, you’re taking your products and you’re storing it as solid 
wood products, like you see in this room. You’re using the bio-
mass—the pieces of the log that are not used for solid wood prod-
ucts, you’re using as biomass to offset fossil fuels. There is the op-
portunity to remove some of the material—not all the material, but 
some of the material that is currently left behind because it doesn’t 
have a market—to supplement or to try to reach some of our goals, 
in order to renewable fuels and renewable energy. 

What you find, if you consider those benefits in addition to com-
parisons between using wood as a building product, as opposed to 
some other fossil-intensive material, that you can actually have a 
substantial carbon benefit, above and beyond the forest, by using 
it as a carbon pump, as opposed to a carbon storage unit. 

Now, that’s an opportunity—the Inland West forests—we could 
take advantage of in the inland west forests, because they are at 
such high risk when you have very large amounts of wood left in 
the woods. 

Senator WYDEN. Mr. Wood, you’re not compelled to say anything, 
but you’re welcome to have the last word. 

Mr. WOOD. All I’ll say is, thank you, Senator, for holding this 
hearing. It’s particularly important to TU and its members, as re-
search has demonstrated or indicated that up to 40 percent of 
salmon populations in the Pacific Northwest could be lost by 2050 
due to climate change. 

I also want to take a moment just to thank you for your leader-
ship on the—and your staff’s leadership—for the—for passing that 
copper salmon wilderness bill. 

Senator WYDEN. Thanks, to all three of you. We’re going to be 
calling on you often. 

With that, the subcommittee’s adjourned. 
[Whereupon, at 4:20 p.m., the hearing was adjourned.] 
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APPENDIXES 

APPENDIX I 

Responses to Additional Questions 

RESPONSES OF KIT BATTEN TO QUESTIONS FROM SENATOR WYDEN 

Question 1. My understanding is that both the Forest Service and Department of 
the Interior have explored marketing tree-planting projects to generate funds from 
private sources based on the trees’ ability to sequester carbon. Do you have any reg-
ulations or formal policies on those projects or on participating in existing carbon 
markets in general? If so, please cite them. 

Answer. There has been discussion within the Department of the Interior about 
the ability of our land managing bureaus to sequester carbon on the lands managed 
under their jurisdiction. However, much of the discussion has taken place within the 
context of existing authorities. For example, National Park Service laws and policies 
require NPS to maintain naturally functioning ecosystems, which often provide a 
range of services, including but not limited to biological carbon sequestration. The 
Southeast Region of the U.S. Fish and Wildlife Service has for the past 12 years 
been building a program of carbon sequestration projects funded through partner-
ships with energy companies, land trusts, and conservation organizations, to bolster 
the bureau’s conservation goals. 

Question 2. Across the country, there are countless examples of fish and wildlife 
adaptation projects that have benefitted both the ecosystem and the surrounding 
community. For example, when headwaters are protected, drinking water filtration 
costs are reduced and rivers get reconnected to floodplains. Do you prioritize adapta-
tion projects based on the ecosystem services they render or have the potential to 
render? 

Answer. Among the Department’s land managing bureaus, prioritization of adap-
tation projects is carried out based on the specific authorities that the bureaus oper-
ate under. Ecosystem services are one of many determinants of habitat conserva-
tion, restoration, and/or adaptation priorities. Likewise, adaptation, restoration, and 
conservation projects provide both direct and indirect benefits for a multitude of eco-
system services, including, but not limited to: fish and wildlife habitat, clean water, 
pollinator services, biodiversity, biological carbon sequestration, recreation, and 
many more. 

For example, the FWS undertakes specific adaptation actions through a variety 
of programs, including land acquisition through the National Wildlife Refuge Sys-
tem, habitat restoration through the Partners for Fish and Wildlife Program, and 
stream restoration through the National Fish Passage Program. Within each of 
these programs, conservations actions are prioritized based on the significance of 
their contribution to the conservation of target species or habitats, cost-effective-
ness, and other considerations that are outlined in program guidance documents 
and strategic plans, which can include important ecosystem services including, but 
not necessarily limited to, the provision of fish and wildlife habitat and/or biodiver-
sity. Habitat conservation priorities are increasingly being developed in a landscape 
context, through application of our Strategic Habitat Conservation framework. 

The Bureau of Land Management has a long history of prioritizing projects that 
improve land health and ecosystem resilience and contribute to achieving multiple 
beneficial ecosystem objectives across all land ownerships. In addition, BLM has ini-
tiated a process for conducting eco-regional assessments to identify and develop ad-
aptation projects and strategies. Finally, NPS policies guide the determination of 
what sorts of resource intervention actions are undertaken in parks and most adap-
tation projects to date have been for ecosystem restoration. 
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RESPONSES OF KIT BATTEN TO QUESTIONS FROM SENATOR BINGAMAN 

Question 1. Your testimony mentioned that USGS expects to complete the meth-
odology for conducting the carbon sequestration assessments required by the 2007 
Energy Bill next year. Can you clarify whether both the geologic sequestration 
methodology under section 711 and the ecosystem methodology under section 712 
are expected to be completed next year? When do you expect the assessments them-
selves to be completed under both sections? 

Answer. The process of developing a methodology for a national assessment of bio-
logic carbon dioxide sequestration resources was begun in FY 2009 and should be 
completed in 2010. The methodology to assess geologic resources for geological car-
bon dioxide sequestration was completed in March 2009 and the U.S. Geological 
Survey is planning to carry out the assessment during this fiscal year (2010). 

Question 2. Managing forests for adaptation and carbon sequestration can be com-
plimentary—for example, through forests ecosystem restoration projects. But, in 
other cases, managing to maximize sequestration may be counterproductive from an 
adaptation standpoint, and vice versa. Can you explain what your current policies 
are for addressing the latter situation—where managing to maximize adaptation 
and sequestration are competing goals? 

Answer. In those instances where this tension exists—competition between man-
aging to maximize for adaptation or sequestration activities—it is important to note 
that the Department and its bureaus must carry out those mission-related functions 
that are required by statute. For example, the National Park Service is required to 
manage our national parks to prevent impairment of park resources and values. The 
U.S. Fish and Wildlife Service is required to manage our national wildlife refuges 
to fulfill the mission of the Refuge System, the purposes for which the individual 
refuges were established, and for any wildlife dependent recreational uses that are 
compatible with that mission and those purposes. 

RESPONSE OF KIT BATTEN TO QUESTION FROM SENATOR MURKOWSKI 

Question 1. In early 2001, it was reported that several Fish and Wildlife Service 
and Forest Service employees planted the hair of a Lynx from a game park on 
scratch posts in Washington State that were designed to check for the presence of 
Lynx in the area. As a result both the Departments of Agriculture and the Interior 
were forced to develop a code of professional ethics for their employees. Was this 
the type of sound science that the Secretary is suggesting be used? 

Answer. Secretary Salazar has made clear his expectation that science-based deci-
sion-making will to be conducted with scientific integrity, in an atmosphere of open-
ness and under the highest ethical standards, and without political interference. 
Science should be used as a tool for crafting smart natural resources policies, and 
tampering with science will not be tolerated. 

RESPONSES OF KIT BATTEN TO QUESTIONS FROM SENATOR BARRASSO 

Question 1. Dr. Batten, at the hearing, I raised my concerns about Secretarial 
Order 3289, which injects climate change into Department of the Interior decision- 
making. In response, you highlighted Secretary Salazar’s responsibilities for land 
and resources management, and stated that ‘‘as a result, all of those land manage-
ment decisions, resource management decisions, we need to considering climate 
change as the driving force in making decisions as how best to protect those re-
sources and those lands for our communities.’’ How can the Secretary of Interior 
make climate change the driving force in land management decisions above all oth-
ers through a Secretarial Order, without any Congressional approval or authoriza-
tion? 

Answer. The Department and its bureaus must carry out those mission-related 
functions that are required by statute, and such required statutory obligations can-
not be waived by Secretarial Order. To the contrary, Secretarial Order 3289 estab-
lishes, working within the context of existing bureau and Departmental authority, 
a framework through which Interior bureaus will coordinate climate change science 
and resource management strategies. Section 6 of the Order specifically notes that 
the document does not alter or effect any existing duty or authority of individual 
bureaus. Given the unprecedented scope of climate change impacts, Secretary Sala-
zar believes it is simply good management for scientists, land managers, and policy 
makers at all levels of government to work together with landowners to understand 
climate change impacts and develop landscape-level strategies for responding to 
those impacts. 

Question 2. Dr. Batten, I asked if Secretarial Order 3289 would affect existing 
land management agreements. You stated ‘‘there is nothing in the Secretarial Order 
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that discusses anything to do with altering existing agreements or arrangements be-
tween the Department of Interior and any of our partners as a result of this Secre-
tarial Order.’’ When I asked you again, can you assure me no existing land manage-
ment agreement will be changed because of the Secretarial climate change order, 
you stated ‘‘there is nothing in this Secretarial Order that addresses any existing 
agreements.’’ Would the Secretarial Order affect the renewal of any permit for any 
existing land management agreement or activity on public lands? Would the Secre-
tarial Order lead to the changing of any existing land management agreement or 
activity through the updating of resource management plans? What current author-
ized public land management activities, whether energy extraction or recreational 
use, would be impacted by rules or policies promulgated as a result of Secretarial 
Order 3289? 

Answer. As noted in the response to the previous question, Secretarial Order 3289 
establishes within the context of existing bureau and Departmental authority a 
framework through which Interior bureaus will coordinate climate change science 
and resource management strategies. As I noted at the hearing, the Secretarial 
Order does not address any existing agreements. While the Order lists several gen-
eral examples of actions that the impacts of changing climate could require, it is 
premature at this point to speculate results at the very specific level of detail ad-
dressed in this question. 

Question 3. Dr. Batten, you are aware that I am concerned about Secretarial 
Order 3289, as well as Secretary Salazar’s October 30th response to our letter. In 
that reply Secretary Salazar indicated that DOI only wanted to ensure that all bu-
reaus and agencies have access to sound science and are in a position to respond 
to climate changes in a coordinated way. Given the history of some decisions that 
relied on questionable science, could you help me better understand who’s sound 
science the Secretary wants to rely upon? 

Answer. Secretary Salazar has made clear his expectation that science-based deci-
sion-making will to be conducted with scientific integrity, in an atmosphere of open-
ness and under the highest ethical standards, and without political interference. 
Science should be used as a tool for crafting smart natural resources policies, and 
tampering with science will not be tolerated. 

Question 4. Over the last decade the National Park Service has worked to close 
an oyster farm at Point Reyes National Seashore. Superintendent Don Neubacher 
and one of his scientists were accused of relying on science that was unrelated to 
Point Reyes when justifying the closure of the Drake’s Bay facility. In fact, both the 
National Academy of Science and your own department Office of Inspector General 
reported on this. Was that the type of sound science that the Secretary is suggesting 
be used? 

Answer. As noted in response to the previous question, Secretary Salazar has 
made clear his expectation that science-based decision-making will be conducted 
with scientific integrity, in an atmosphere of openness and under the highest ethical 
standards, and without political interference. 

Question 5. In early 2001, it was reported that several Fish and Wildlife Service 
and Forest Service employees planted the hair of a Lynx from a game park on 
scratch posts in Washington State that were designed to check for the presence of 
Lynx in the area. As a result both the Departments of Agriculture and the Interior 
were forced to develop a code of professional ethics for their employees. Was this 
the type of sound science that the Secretary is suggesting be used? 

Answer. As noted in response to the previous question, Secretary Salazar has 
made clear his expectation that science-based decision-making will to be conducted 
with scientific integrity, in an atmosphere of openness and under the highest ethical 
standards, and without political interference. 

Question 6. I see from your title that you are the Science Advisor to the Deputy 
Secretary. Can you help me better understand what criteria the Department will 
use to assess just what sound science is on climate change vs. what is junk science? 

Answer. President Obama addressed this issue in his March 2009 memorandum 
on scientific integrity, which states that ‘‘[w]hen scientific or technological informa-
tion is considered in policy decisions, the information should be subject to well-es-
tablished scientific processes, including peer review where appropriate, and each 
agency should appropriately and accurately reflect that information in complying 
with and applying relevant statutory standards. . . .’’ Secretary Salazar has stated 
that decisions in the Department will be based on sound science and the public in-
terest. 

Question 7. As you well know we currently have hundreds of thousands of forested 
acres that have been killed by the Mountain Bark Beetle in Colorado, Wyoming, and 
Montana. I suspect you also know part of the reason is that the age class distribu-
tion of our Lodgepole Pine stands is completely out of whack. All forest science that 
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I am aware of would recommend that the Lodgepole Pine should have been har-
vested over the last 50 years to have avoided the situation we now are suffering. 
But that would have required heavy timber harvesting which the federal land man-
agement agencies have resisted. Given that science and seeing the result of no ac-
tion, does the Department of the Interior now advocate for more clear-cutting of the 
Lodgepole Pine that has not yet been killed by the insects? 

Answer. Current science recognizes that a combination of warmer winters over 
the past decade, drought stress, and a loss of demographic diversity at the land-
scape scale have created conditions that are ideal for a proliferation of bark beetles. 
As the Department has noted in the past, no effective treatment for suppression of 
large-scale pine beetle outbreaks currently exists, and the Department’s two largest 
land managing bureaus in the west are approaching this problem in a variety of 
ways based upon their missions, policies, laws, and the management mandates 
under which they operate. Selective removal of trees is being carried out in our na-
tional parks in order to protect visitor safety, dependent wildlife, and habitat. How-
ever, because commercial timber sales are not authorized on park service lands 
much of the beetle-killed trees will remain standing and, in accordance with the Or-
ganic Act and National Park Service Management Policies, natural recovery of these 
areas will be allowed. 

The Bureau of Land Management has management jurisdiction over approxi-
mately 800,000 acres of lodgepole pine and has approached this epidemic by treat-
ing, in fiscal year 2009, 9,500 acres to mitigate impacts of the mountain pine beetle 
outbreak. The treatments are focused on protecting high-value areas, such as 
around communities and in and near established recreation sites, through place-
ment of pheromone traps to prevent tree mortality, and reducing the risk of cata-
strophic wildfire events by reducing fuels through salvage of dead and dying trees. 

RESPONSE OF ELAINE ONEIL TO QUESTION FROM SENATOR WYDEN 

Question 1. If I understood your testimony, you both agree that a ‘‘full-carbon ac-
counting’’ should be employed when considering the effects of forest management on 
carbon. But I have the sense that just about everybody has a different view of what 
exactly that means in practice. Is my sense on this accurate and, if so, where does 
that leave this Committee in crafting Federal forest management policy? To give one 
example, I wonder if the amount of credit to give wood products for carbon seques-
tration is widely accepted and how that would be quantified? Do you have any sug-
gestions for how to standardize full-carbon accounting? 

Answer. There should not be a significant difference in opinion on what is meant 
by full carbon accounting but there will be differences on what the implications are 
to policy. 

Life Cycle Analysis has been accepted for some time as the best way to charac-
terize full accounting which in this case requires tracking the carbon in the forest, 
into product uses (if any), and including how the uses may displace other uses such 
as the use of wood materials to displace steel and concrete or the use of biofuel to 
displace other fuels. It also includes issues of changes in land use. International 
Standards (ISO 14040 etc) have been designed specifically to provide a protocol for 
acceptable use of life cycle inventory and assessment methods (LCI/LCA). 

Most of what might be considered different views are actually deviations and 
failed transparency in meeting the standards. But the standards do leave some 
room for variation while still requiring full disclosure. The EISA 2007 passed by 
Congress requires Life Cycle Analysis of synthetic fuels to compare the emissions 
of products like corn ethanol to common fossil fuels. This LCA requirement exposes 
the minimal carbon benefit that comes from corn-ethanol compared to sugarcane- 
ethanol or other sources and will help place the use of biofuels in a full carbon ac-
counting perspective. You can expect that the carbon benefits for cellulosic ethanol 
to be much better as research is underway. This LCA requirement was not extended 
to the emissions from construction materials, which have a substantially larger le-
verage for reducing carbon emissions than using wood as a biofuel. Certified green 
buildings could easily be producing more emissions than non-certified buildings 
since there is no science based protocol for rating them. 

The science basis for wood’s impact on emissions has been studied for 15 years 
by a consortium of 15 research institutions, The Consortium for Research on Renew-
able Industrial Materials (CORRIM) and there is peer reviewed life cycle inventory 
data available on all the main structural and non-structural wood products (lumber, 
plywood, OSB, glulams, LVL, particleboard, MDF, trusses). Oregon State University 
provided much of the oversight for the development of these product LCIs and Uni-
versity of Idaho and the University of Washington were directly involved in har-
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vesting and forest management impacts. CORRIM is currently working on LCIs for 
biofuel collection and processing which will be available soon. Comparable data for 
steel, concrete and other materials have also been collected such that all the inputs 
and emission outputs for all commonly used primary products are now available in 
the DOE NREL managed US LCI database for primary products. 

However differences of opinion can easily arise when applying this information to 
policy. For example the tax credit for ethanol essentially results in the processor 
being able to steal the feedstock from other processors to make ethanol even though 
the other alternative will likely be reducing carbon emissions more effectively. This 
is a counter-productive policy result. The USDA Biomass Crop Assistance Program 
(BCAP) makes sawdust and other materials that are used to make particleboard 
and MDF eligible for fuel subsidies, which will redirect the feedstock away from its 
highest and best use thereby increasing carbon emissions by requiring other sub-
stitute products. If the subsidy only supported using currently unused feedstock the 
impact might be positive, but if so why not use it for its best use, which may or 
may not be fuel? There are many such counterproductive policies exposed by Life 
Cycle Analysis. The example you use on how much credit to give wood products can-
not be answered and is probably the wrong question. The carbon mitigation objec-
tive is to drive out the use of high carbon emitting products and processes, which 
can be done directly by a tax on fossil emissions. That way the incentive is highest 
for those uses of wood that drive out the most fossil emissions. Using wood as a 
fuel will get the smallest incentive compared to other uses of wood like wood I-Joists 
which displace 9 times as much carbon as burning the wood for fuel. The market 
could determine the best efficiency by passing on the cost of carbon emissions. 

Neither cap and trade, which involves millions of different products that cannot 
be treated separately, or incentives, which can’t be properly designed for multiple 
uses, will be as effective as a carbon tax on emission that can easily be designed 
for income neutrality. Many proposed policies appear to be counterproductive but it 
is easier to find the flaws than to design a system to avoid them all. Perhaps the 
worst forest carbon policy is carbon exchanges that pay tree farmers to not harvest 
and save the wood in the forest as this assures the substitution of other materials, 
which produce higher emissions than any savings in forest carbon. 

There is a wealth of additional information on full carbon accounting at the 
CORRIM website, www.corrim.org. 

RESPONSES OF ELAINE ONEIL TO QUESTIONS FROM SENATOR MURKOWSKI 

Question 1. Ms. Oneil, in your testimony you said: ‘‘No one wants to see another 
‘timber war’ or extractive industry with little thought to long term sustainability of 
the federal lands in their region.’’ 

If you look at the clear cuts that occurred over the last 50 years and compare that 
to the amount of dead trees in the Medicine Bow and Big Horn National Forests 
that are the result of the Mountain Pine Beetles, The old clear cuts remain green 
and I have to ask myself if harvesting was really that bad. 

I know that it seems to be politically incorrect for anyone in academia to admit 
that management of our federal forests has been a good idea. However, what has 
brought more damage to our forests over the last two decades in your mind—timber 
harvesting or the fires and insect epidemics we are currently suffering? 

Answer. It appears that a few clarifying statements about ‘timber wars’ are in 
order. In the statement you quoted from my testimony, I am specifically referring 
to the discussions we had at the Plum Creek Conference on Forests and Energy in 
Missoula Montana in September 2009. At that conference participants were dis-
cussing the opportunities to create their own economic stimulus by biomass removal 
to reduce fire risks and address the mountain pine beetle epidemic. These were peo-
ple working at the grassroots level that were sufficiently savvy to want it all: living 
wage jobs in the location they called home, but also a vibrant, healthy forest eco-
system to live near and recreate in. The fact that they live surrounded by National 
Forests that are dying and burning because they can’t be cut is seen as a travesty 
but so is the idea that we could swing all the way in the opposite direction to whole-
sale biomass utilization without regard for other values on the forests. These con-
cerns highlight how sustainability and management really have to be approached 
in the context of scale which is what dominated the discussions at the forum on bio-
mass utilization. While there is a sense of urgency to get going on biomass removal 
operations before the forests all die and burn around them, there is a need to evalu-
ate and determine not only how much can we take, but also how much should we 
leave. The core theme is the idea that the pendulum had swung from all out exploi-
tation to essentially complete protection and that in this new opportunity for bio-
mass to energy we needed to find a middle ground. 



60 

* CORRIM Fact Sheet has been retained in subcommittee files. 

So what is more damaging: timber harvest or insects and disease infestations? It 
depends on two things—the scale of the disturbance and the effort made to ensure 
long term sustainability of forest attributes that are hard to replace if lost. If we 
can harvest in a way that leaves behind some big logs, snags, and trees as legacies 
in the regenerating stand, and most importantly soil conditions conducive to tree re-
generation, then harvest is preferable to losing most of the soil horizon in a wildfire. 
While wildfires produce a lot of big logs and snags as legacies, but they also release 
tremendous amounts of greenhouse gases into the atmosphere and we have very lit-
tle control over their eventual outcome. If maintaining forests as carbon sinks as 
well as for other values such as clean water, wildlife habitat and scenery is impor-
tant then using harvesting offers much more control over the process of regenera-
tion and renewal than we can ever expect from uncontrolled wildfire and insect in-
festations. 

Question 2. Is forestry carbon neutral? In other words, how does sustainable har-
vest compare to some hot, destructive wildfires we’ve seen recently? 

Answer. Forestry is better than carbon neutral. The Consortium for Research on 
Renewable Industrial Materials (CORRIM) has conducted life cycle inventory (LCI) 
and life cycle analysis (LCA) across 4 US timber supply regions and BC Canada 
which links what is happening in the forest through the milling process, to the use 
of the product and its eventual end of life. Results from CORRIM research show 
that harvesting wood for long term wood products generates a carbon benefit to the 
atmosphere that is better than if the forest is just left to grow, even if we assume 
the forest doesn’t burn or die from insect infestations. In effect, using the forest as 
a carbon pump rather than a carbon storage site generates the maximum carbon 
storage gain. As part of the record I have submitted a 4 page factsheet* that sum-
marizes 13 years worth of LCI work on this subject of whether forestry is carbon 
neutral. 

These carbon neutral results are predicated on management that protects the re-
source and the resource is the soil. We cannot expect to see any kind of sustain-
ability when the soils are losing over 1⁄2their carbon and a large percentage of their 
nitrogen as well during a hot wildfire. The sites are compromised as the pictures 
I showed you demonstrate and it may take centuries for them to return to their 
former carbon storage potential. In other cases it may take very little time for forest 
regeneration and soil carbon storage to return to pre-fire levels if there is limited 
impact on the soils. For example, after the Biscuit fire in Oregon, researchers found 
that 23 metric tons of carbon/hectare (62.5 US tons/acre) were lost from the soil 
which is almost double the estimate of carbon loss for the above ground vegetation 
of the 1 million SUV example I provided in the testimony. That means that the car-
bon emissions from that single wildfire with the million SUV impact may have been 
equivalent to the impact of 3 million SUV’s driven over a 1 year period when we 
take into account the losses from below ground as well. That is a substantial impact 
on our forest recovery potential, on air quality and atmospheric carbon dioxide, and 
on our ability to meet future greenhouse gas targets. 

Question 3. Will climate change affect National Forests differently in different re-
gions of the country and if so, how should we structure policy to deal with those 
differences? 

Answer. Climate change will definitely impact different regions of the country dif-
ferently, and even different areas within a given region differently. For example in 
Washington State we looked at climate impacts for the forest sector as part of the 
Washington State Climate Impacts Assessment. Early on we decided to focus on 
eastern Washington as that is where all the action is in terms of climate impacts. 
While climate impacts may occur in coastal regions, they aren’t something we can 
model at this time; the corollary is that it is difficult to recommend any mitigation 
actions for those regions either. The opposite case is true in the Inland West (Inter-
mountain, Front Range, Southwest and eastern Washington) where climate impacts 
abound including increased wildfire activity, the 22 million acre mountain pine bee-
tle outbreak across the west, and forest dieback from drought in the Southwest. We 
are anticipating the loss of 1 or more species at the lower forest margins in Wash-
ington State and when you realize that there are often only 1 or 2 species present, 
that is the same as saying we expect a forest dieback there also. 

My experience as a field forester is that prescriptive policies that dictate how 
many trees to leave, how big a harvest unit should be, whether a clearcut is permis-
sible or not, and what age, size, or species can be cut or must be left behind simply 
do not work. Policies that lead to these kinds of requirements or specifications in 
lower level plans are equally likely to fail. Here is an example to illustrate this 
point. Each site is different so the result of implementing the same prescription on 
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two sites that are separated by less than a mile can be quite different and neither 
may meet the objective set out in the prescription. Say we have a forest with mostly 
pine that is susceptible to mountain pine beetle outbreaks. Research from the 1970’s 
conducted in the Black Hills of South Dakota suggests that to increase stand vigor 
so that the trees are more likely to be able to resist attack we need to lower the 
stocking to less than 150 square feet of basal area per acre. Overlay on this scenario 
a requirement to maintain the largest 50 trees in the stand that needs to be thinned 
to meet this requirement. Only if the 50 largest trees in the stand have an average 
diameter less than 24 inches per tree and they are well distributed across the acre 
can have meet both criteria; if the stand has all those trees clustered in once corner 
of the acre we may be able to meet both policy criteria but would not reduce the 
competitive stress on the trees to improve their ability to resist insect attack. In ad-
dition we relying on results taken from a single study in one region and applying 
them to the entirety of the west where different climates, climate impacts, and site 
productivities may dictate lower stocking levels (or permit higher ones) in order to 
achieve the reduced mountain pine beetle impact. 

Just as important is the fact that there just aren’t the physical or financial re-
sources, or personnel, to tackle a problem of this magnitude by measuring every tree 
to ensure it is young enough or small enough to be removed. Rather than a prescrip-
tive policy, we need a results based policy that highlights what we want to see as 
an outcome, not how to get there. The outcomes should be grounded in ecology and 
forest science so the basis of the policy should be ecology and forest science. The 
policy should direct land managers to evaluate the carrying capacity of their land 
base, whether trees, shrubs, soil, or animals, and assess how it might change with 
climate change. Using those predictions they should develop plans that describe how 
they plan to accomplish the result of creating (or maintaining) a forest ecosystem 
that has the necessary attributes to be resilient in the face of an uncertain climate 
future specific to their particular land base. That plan should be specific, but not 
prescriptive. The policy should direct land managers to describe contingency plans 
should particular aspects of the plan fail to meet its goals and objectives, and safe-
guards to minimize failures. While the plans should be open to public scrutiny and 
input, once they are approved, the mechanics of operations should no longer be open 
for discussion. We can expect to fail at least some of the time since we are dealing 
with many unknowns with climate change and land management, so if we want to 
accomplish something on the ground, it will be critical to provide a culture of sup-
port for managers and operational personnel that are willing to try new things to 
ensure the resilience of their forests. 

Question 4. With all the money we are spending on fighting fires and all the news 
about mountain pine beetle are our national forests a carbon sink or a caron source 
at the present time? 

Answer. The latest available Forest Service reports indicate that there is 20 bil-
lion board feet (BBF) of growth, 8 BBF mortality and 2 BBF of harvest on National 
Forests across all regions. These numbers suggest that nationally the forest is still 
a carbon sink, not a source. The questions to ask are whether this latest estimate 
incorporates current mortality events or not and whether substantial growth in one 
region is subsidizing substantial mortality in another. For example the most current 
complete dataset available when we started the Washington State timber supply 
analysis that was finished in 2007 was from prior to 2000. Using that data we cal-
culated that mortality in eastern Washington National Forests was 49% of gross 
growth (so if applied nationally that would be 9.8 BBF of mortality instead of 8 
BBF) but that did not include the massive spike in mountain pine beetle (MPB) 
mortality culminating in 9 million trees killed across 770,000 acres by 2004 as well 
as the wildfires in 2006 that affected over 400,000 acres of National Forest land. 
Since 1995 we have lost almost a million acres of National Forest land in Wash-
ington State to wildfire. If we continue at this rate it is equivalent to losing 1.7% 
of the forest area/year to wildfire. Other states will show greater or lesser impacts 
than this example, but the impacts are growing during each wildfire season. To 
highlight this growth rate consider this example. A recent study that looked at the 
relationship between wildfire extent and climate (Littell et al 2009b) found that for 
a region including Idaho, Montana, and eastern Washington we had experienced a 
fire rate of approximately 24% during the 20th century (meaning 24% of the Na-
tional Forest lands would have experienced a wildfire during a 100 year period) or 
approximately 132,000 acres per year. National Interagency Fire Control (NIFC) 
statistics from 2002-2009 for this same area show almost 1 million acres/year of Na-
tional Forest affected by wildfire which is equivalent to a 7.5x increase from the 
20th century average. Add to these fire impacts, the mountain pine beetle outbreaks 
in all western states that literally dwarf the impact discussed for eastern Wash-
ington. In these regions with massive MPB outbreaks and extremely large wildfires, 
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I would suspect that since 2000 these National Forests are carbon sources, not 
sinks; however, to my knowledge no one has done the math on this question because 
the data in their entirety aren’t available yet to do so. 

Question 5. You state that ‘‘we should strive to prreserve mature and old growth 
forests to avoid losses of carbon associated with harvest’’. Mature forests are man-
aged for a variety of reasons and objectives, including preventing catastrophic wild-
fire and improving habitat for T&E species. Doesn’t stating that we should strive 
to preserve mature forests to avoid losses of carbon associated with harvest ignore 
the carbon sequestration that could be lost through other means, such as cata-
strophic wildfire, insects and disease, etc.? 

Answer. Any loss of carbon associated with harvest can be more than offset with 
carbon storage in products and by using residual material not suited for products 
to replace fossil fuel use as an energy source. The Consortium for Research on Re-
newable Industrial Materials (CORRIM) has conducted life cycle inventory (LCI) 
and life cycle analysis (LCA) across 4 US timber supply regions and BC Canada 
which links what is happening in the forest through the milling process, to the use 
of the product and its eventual end of life. Results from CORRIM research show 
that harvesting wood for long term wood products generates a carbon benefit to the 
atmosphere that is better than if the forest is just left to grow, even if we assume 
the forest doesn’t burn or die from insect infestations. In effect, using the forest as 
a carbon pump rather than a carbon storage site generates the maximum carbon 
storage gain. 

Question 6. You state that most forest biomass is not consumed by fire, but isn’t 
the larger issue whether there will be a loss of forest cover, loss of sequestration 
(because trees are dead unless the site is replanted), rehabilitation costs and water-
shed and stream problems? Should we consider all of these and other factors when 
managing forests or should we just look at carbon sequestration? Should we also 
consider the short versus long term impact of management? 

Answer. Placing carbon sequestration potential into the context of disturbance 
rate is critical in maximizing carbon storage and offsets in both the near and long 
term. In areas with frequent fires, high fire risk, or on sites with high fuel loadings 
that are likely to burn under an altered fire regime brought on by climate change, 
harvesting can reduce the risk of leaving biomass in the forest with the co-benefit 
of using the harvested biomass to offset some other fossil fuel use that would have 
produced source emissions that still impact the atmosphere. 

If the choice is to opt for maintaining the forests as carbon storage units, accord-
ing to analysis by Weidinmyer et al (2006) for Inland Northwest forests we can cal-
culate that about 30% of the tree biomass and about 90% of the shrubbery and duff 
layers (duff = decaying vegetation on top of the soil) are consumed during the actual 
fires. That which is not consumed by fire immediately begins to decay so emissions 
are either rapid during the fire or slow after the fire. Recent research on soil carbon 
suggests that there is always some component of the charred wood that remains for 
100’s if not 1000’s of years but it is a small fraction compared to the total biomass 
on site prior to the fire. So fires do generate substantial greenhouse gas emissions 
at the outset and continue to do so as the vegetation continues to decay. As long 
as there is minimal soil damage and a seed source for regeneration the emissions 
can be offset in a relatively short period of time with new growth in both the shrub 
and canopy layers. The problem arises when the fire impacts on soil are severe, 
when there is no seed source, or where there is some other condition such as 
invasive weeds that prevent tree regeneration as is the case for a large portion of 
the Federal lands in California according to the latest fire analysis by Bonnicksen 
(2009). These factors should be taken into consideration when evaluating options for 
managing forests for carbon sequestration. 

Question 7. You state that‘‘ fuel reduction techniques, especially those that remove 
half or more of the larger trees, could lead to increases in fire severity because of 
additional logging debris.’’ Science shows that leaving the larger trees is best from 
a fire/fuel perspective and most fuels reduction work is needed on federal and public 
lands. What fuels reduction techniques recommend removing half or more of the 
larger trees?—this statement seems to be inconsistent with federal land manage-
ment efforts to reduce hazardous fuels. Further, most hazardous fuels projects also 
include a prescribed fire component to reduce fire risk. Is your statement consistent 
with most hazardous fuels reduction projects? 

Answer. Hazardous fuels reduction projects that remove over half the large trees 
are possible if the site was severely overstocked and/or if the largest diameter trees 
on site were not well suited to meet restoration goals. For example, some sites that 
were historically ponderosa pine forests may now have an overstory of white fir or 
grand fir that is fire intolerant. These overstory trees are sometimes the largest 
ones in the forest but they will not survive the re-introduction of fire and are often 
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experiencing substantial stress as the sites are too dry for optimal growth. In these 
cases, harvest could include removal of these large diameter specimens for proc-
essing along with concomitant fuels management of the residual material using ei-
ther burning, grinding, or removal as a biomass feedstock. If logging debris is man-
aged as part of the fuels reduction project, the risk of increasing fire severity is 
minimized or eliminated altogether. 

Question 8. You also state that ‘‘fuel reduction can be effective to reduce fire se-
verity but it results in decreased long-term carbon storage’’. If thinning helps pre-
vent tree losses (and carbon) to bark beetles and fire, which will help the carbon- 
sequestration potential for the long term, should we not thin because of the short- 
term carbon loss? 

Answer. If we only measure carbon stored on the forest without considering the 
carbon storage in wood products and carbon offsets by using wood to replace fossil 
fuel energy sources, there are probably some instances where this scenario of de-
creased long term storage might be true. For example in old growth PNW coastal 
forests with very long fire return intervals (over 250 years) it has been shown that 
fire risk reduction treatments that take only understory vegetation decrease long 
term carbon storage because the baseline of fire risk is so minimal and the product 
pools do not include solid wood products and their carbon offset values (Mitchell et 
al 2009). However examination of the full suite of stands from fire prone forests of 
the Inland Northwest shows that thinning these forests to reduce fire risks is both 
appropriate and it will not result in the loss of long term carbon storage (Oneil and 
Lippke, publish date 2010). If anything we need to be more aggressive in reducing 
forest stocking below carrying capacity when conducting forest thinnings. If we do 
so, the remaining trees will be able to regain vigor and resilience quickly, and then 
respond by growing up to that land carrying capacity which will sequester more car-
bon per tree while reducing the mortality risk. 

Question 9. Should we manage forests with an ecosystem focus, to meet a mul-
titude of objectives, including carbon sequestration, but by not maximizing one at 
the expense of another? 

Answer. Given the multiple mandates that National Forests are expected to fill 
it only makes sense to manage them with an ecosystem focus that is designed to 
meet as many objectives simultaneously as possible while keeping in mind the con-
straints of the land base. It is important to recognize that while we can have it all, 
we can’t have it all at the same place and at the same time and perhaps not at 
all on any given acre or forest. For example we can’t have maximum forest stocking 
and low fire risk unless we are in areas that are too cold or wet to burn during 
fire season. The idea that we can force a particular outcome such as old forest habi-
tat in a landscape with frequent stand altering (or now stand replacing) fires using 
aggressive wildfire suppression tactics has been demonstrated as an unworkable 
and expensive solution in recent years. Returning to an ecosystem focus would sug-
gest that we do not insist on maintaining any particular forest condition where the 
incremental costs of keeping it as it is in the face of ecological processes escalate 
each and every year with concomitant diminishing returns. 

Question 10. You mention that federal lands should be managed for the public in-
terest of carbon sequestration and that ‘if federal lands are managed for revenue 
from carbon credits, it will likely impact ecosystem functioning and other ecosystem 
services’—how? Are there any published papers on this topic? 

Answer. Carbon credits are a double edged sword that should be approached very 
carefully, if at all. Credits in their current form rely on the concepts of baselines, 
additionality, permanence, and leakage. Currently they do not consider what hap-
pens to the products that leave the forest at harvest and they do not consider how 
those products might be better used to maximize the carbon benefit to the atmos-
phere. Perhaps the greatest difficulty with carbon credits is when they form part 
of a carbon exchange that pays the forest owner to not harvest and save the wood 
in the forest. This approach raises the demand of wood relative to supply, raises 
wood product price, and promotes the substitution of other materials for wood prod-
ucts which produce higher emissions than any savings in forest carbon. And if there 
isn’t material substitution the demand for wood products that could have been met 
by that forest is met from some other wood producing region which means that the 
atmosphere experiences the perceived carbon consequences of harvesting anyway. In 
this case the landowner loses twice—first because they have limited their manage-
ment options for a perceived benefit that doesn’t actually provide a benefit to the 
atmosphere, and second because the incremental gain in carbon storage from a ma-
ture forest is small and therefore unless huge tracts are involved and the credit 
value is high, the costs of maintaining the forest in the face of disturbance may well 
outweigh the carbon credit value. A more viable approach to carbon mitigation ob-
jective that would promote the use of carbon efficient products and processes would 
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be to directly tax fossil fuel emissions. That way the incentive is highest for those 
uses of wood that drive out the most fossil emissions. 

Difficulties in establishing baselines in the face of climate change, identifying how 
additionality and permanence would incorporate the huge uncertainties surrounding 
wildfire and insect outbreaks, and accounting for leakage from the system suggest 
that while carbon credit systems might be a way to obtain payment for ecosystem 
services, they need a lot of improvements before they can be implemented in a way 
that doesn’t create perverse incentives. 

Question 11. Currently, Germany exports 20% of its wood to the United States. 
Does it make sense to import wood products from other nations or would it be pref-
erable to produce wood products sustainably in the United States? Considering the 
light carbon footprint of wood as compared to other non-renewable building mate-
rials and the abundance of heavily stocked (stocked beyond carrying capacity) fed-
eral and public lands in the west, should we sustainably harvest wood from public 
lands? 

Answer. We could sustainably harvest wood from public lands, but a bigger ques-
tion is how to do so within the current framework. Our analysis of Inland Northwest 
Forests, including Idaho, Montana and Eastern Washington state suggests that 
even if we only treated the forests with low and mixed severity fire regime and the 
dead and dying lodgepole forests, we would have to harvest 4 times more acres that 
we currently harvest in Eastern Washington and 5 times more than we currently 
harvest in Idaho and Montana (Oneil and Lippke, publish date 2010). Even increas-
ing the harvest rate to this level would just treat the at risk forests on National 
Forest lands by remove only those trees less than 12 inches in diameter. In many 
cases these trees are too small to make into wood products used as building mate-
rials. This particular approach would reduce fire risk, but to implement such a 
strategy without economic return from marketable products would be economically 
prohibitive. In order to address the wood import issue it would be necessary to re-
move some larger diameter trees that can be processed into long-lived products 
which would have the co-benefit of subsidizing the removal of more non-merchant-
able material. Addressing wood imports and fire risk reduction requires re-thinking 
of our current focus of only taking young or small diameter material. Technologies 
are available to produce smaller dimension building products from smaller diameter 
wood (4-12 inches), but those technologies require substantial private investment 
that is only likely with a guaranteed wood supply. In many regions of the interior 
west we are losing mills, not gaining them because there is no guaranteed wood 
supply and the wood supply from federal lands is not considered as a viable guaran-
teed source. This suggests that it would be necessary to provide long term supply 
agreements to support the development of small diameter milling infrastructure. 
This option would serve a dual purpose of producing more wood products and re-
moving the material that is currently placing these forests at high risk of loss to 
wildfire and insect and disease outbreaks. 

Question 12. Is biomass harvest sustainable and renewable? What kinds of rules 
would we have to invoke to make it sustainable and/or renewable? 

Answer. The same rules that apply to current harvesting could also apply to bio-
mass-to-energy harvesting as in essence we are doing the same thing: entering a 
forest stand to remove some products while leaving others intact. It is important 
to realize the economics of biomass production can have an impact on the production 
of other wood products. As long as the price renewable fuel producers are willing 
to pay for biomass feedstocks is less than the market price for other wood products 
there is no competition between the sectors and in fact the wood harvesting can help 
offset some costs of the biomass feedstock acquisition. If the cost of bioenergy feed-
stock increases beyond the price for say wood chips for making pulp and paper then 
there is a direct competition which bids feedstocks away from a sector that is more 
efficient at turning wood into carbon offsets. At that point biomass harvest for en-
ergy becomes a counterproductive activity from a carbon emissions standpoint. 

This suggests that biomass harvest is sustainable and renewable with certain ca-
veats. First, we need to be intelligent about connecting feedstock availability to the 
scale of facility. If a facility requires 600,000 BDT/year (BDT = bone dry tons) and 
the forests within 50 miles can only provide 300,000 BDT without compromising ex-
isting manufacturing operations and ecological function, then we need the rethink 
the scale of the facility or the kind of facility to integrate the ecological and energy 
needs. The travel distance (i.e. 50 miles) is critical because economic viability is con-
tingent on obtaining a feedstock at a reasonable price and haul distance is the most 
critical factor in feedstock price for most studies that have been done on this topic. 
Probably more critical is the need to offer long term supply agreements if we expect 
to attract sufficient private investment for implementing biomass production from 
woody residues. In the west this is particularly critical because in many instances 
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any logical processing location has to include a substantial percentage of federal 
lands within the 50 mile radius in order to obtain sufficient feedstock supply for eco-
nomically viable operations. There has been a tremendous amount of research on 
this question of sustainable biomass harvesting. A thorough synthesis of this re-
search has recently been conducted by University of Washington researchers (Mason 
et al 2009). It is available at http://www.ruraltech.org/pubs/reports/2009/ 
woodltolenergy/index.asp 

RESPONSE OF CHRISTOPHER A. WOOD TO QUESTION FROM SENATOR WYDEN 

Question 1. Mr. Wood, you highlight the Elk River watershed along the Oregon 
coast as an example of how the protection of intact habitat and reconnection of mi-
gration routes can help improve the resiliency of a watershed. Do you believe the 
Federal agencies are prepared to do the scale and level of protection across the 
country that you discuss in this example? If not, what more is needed? Do you see 
opportunities for public/private partnership and/or coordination with states? 

Answer. In the Elk River watershed, a culvert on Blackberry Creek (an Elk River 
tributary) impedes fish passage. The Forest Service identified the need to replace 
the culvert and completed the Environmental Assessment years ago, yet has been 
unable to do so because of inadequate funding. Such examples abound across the 
nation’s forests and grasslands. Climate change legislation such as S. 1733 and S. 
1933, which would provide revenue from the carbon market to fund natural re-
sources adaptation, and could enable federal agencies to complete adaptation 
projects at the scale and level needed to safeguard fish and wildlife. Furthermore, 
these climate change bills call for the development of adaptation strategies that can 
help prioritize actions and focus state and federal agencies and private partners on 
high priority projects in a coordinated fashion. Trout Unlimited has long worked 
with state and federal agencies and private partners such as timber companies to 
replace culverts and improve fish passage, from New Hampshire to the coast of Cali-
fornia. We believe that partnerships to capitalize on the strengths and resources of 
public and private entities will be essential to completing adaptation projects on the 
scale necessary to enable fish and wildlife to cope with changes in climate. 

RESPONSES OF CHRISTOPHER A. WOOD TO QUESTIONS FROM SENATOR MURKOWSKI 
(AND SENATOR BARRASSO) 

Question 1. Your suggestions generally fall into the categories of protecting or re-
habilitating terrestrial and aquatic ecosystems on public lands from the impacts of 
climate change. I am interested in exploring ideas about how the management of 
public lands can be used to reduce greenhouse gasses and abate climate change. 

Should public lands have a role in the growth of wind and solar power? If so, how 
should this be done, and how should any public land impacts be mitigated? 

Answer. Trout Unlimited supports the responsible development of energy re-
sources on public lands. In order to ensure that development is done right, we must 
learn from our experiences in developing traditional energy resources on public 
lands. Mistakes in the management of traditional energy development, such as the 
extensive use of categorical exclusions, failure to adhere to protective stipulations, 
and inadequate monitoring and mitigation to name a few, should not be repeated 
in developing renewable energy. 

Among the policy changes needed to ensure that fish and wildlife are not unduly 
harmed by renewable energy development are changing renewable energy permit-
ting from a system of special use permits and rights-of-way to a leasing program. 
This would enable the generation of a revenue stream that could be used for fish 
and wildlife habitat mitigation and enhancement, monitoring, and restoration. In 
addition, the agencies should delineate important migration routes, streamside cor-
ridors, and other areas where development should and should not occur, and where 
transmission should be sited. 

The useful life of a solar or wind facility is likely to be much more than 30 years. 
With this in mind, renewable energy lessees and operators should be required to 
complete interim reclamation. We also believe that no onsite mitigation alone will 
be adequate to sustain the ecological function of public lands on which many renew-
able energy facilities are located. Unlike oil, gas, and coal, the wind and sun are 
renewable sources of energy which will not be exhausted. The landscapes impacted 
by renewable energy facilities will not be restored to their current condition for the 
foreseeable future. Therefore, the only way to mitigate the impact of these facilities 
is to require the restoration or acquisition and preservation of comparable ecological 
resources elsewhere along with on-site actions to minimize the severity of impacts 
to natural resources. 
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It is vital that state and federal agencies have the resources necessary to properly 
manage energy development. Thousands of miles of transmission lines may be need-
ed to move renewable energy to market. Funding must be made available to avoid 
fish and wildlife damage and for mitigation and restoration. 

The federal government should collect royalties for renewable energy development 
and establish a Renewables Mitigation Fund. The fund could include federal and 
state accounts to support mitigation, monitoring, inventory, and management asso-
ciated with conserving fish, wildlife, and water resources affected by renewable en-
ergy development; help local communities to mitigate the effects of renewable en-
ergy development; and enable non-profit entities to mitigate and restore areas af-
fected by renewable energy development. 

Question 2. What role should public lands play in the creation of carbon credits 
and in the functioning of carbon markets? 

Question 3. Could carbon credits generated by planting to reduce the reforestation 
backlog on public lands be used to insure private carbon credits generated by plant-
ing trees on private lands? 

Question 4. Could the insurance premium (which allows the private credits to be 
sold at full value) be used to help reduce the public land reforestation backlog? 

Answer. The challenge in allowing public lands to play a role in the carbon mar-
kets is one of additionality. That is, how can you credit sequestration that is already 
occurring? Similarly, care should be given so that public land sequestration activi-
ties should occur in the context of managing for healthy, diverse, and productive 
landscapes so as to be consistent with the agency’s underlying legal mandates. 
Using carbon credits generated by planting to reduce the reforestation backlog on 
public lands as a hedge or to insure private carbon credits generated by planting 
trees on private lands is an idea that Congress, industry, the agency, and conserva-
tionists should carefully explore. We should be open to trying a diversity of ap-
proaches and ideas in managing for healthy, diverse, and productive forest land-
scapes. 

Question 5. In your testimony you indicate that fiber from fuels reduction on pub-
lic lands should be used to generate biomass. Does this mean that you would oppose 
any definition of biomass that would exclude all fiber from public lands? 

Answer. Fiber from fuels reduction on public lands should be used to generate bio-
mass where it is generated in an ecologically sustainable fashion. We must avoid 
creating incentives to generate biomass from federal forests in ways that may be 
ecologically unsound. With that in mind, the proper definition of biomass will be in-
fluenced by the context in which it is placed. 

Mr. Wood in your testimony you mention protecting the Copper-Salmon area in 
wilderness. In 2002, the Biscuit fire raged in the Kalmiopsis Wilderness for over two 
months burning almost every acre in that wilderness along with another 350,000 
plus other acres. I believe that occurred during your time at the Forest Service. 

Efforts to fight that fire were hampered by a lack of access and initial indecision 
on whether or not to fight the fire, since it was close to the Wilderness. 

Question 6. In hindsight, did the Wilderness designation help maintain and im-
prove the conditions of those watersheds when the Biscuit fire ravaged them? 

Answer. The 500,000 acre Biscuit Fire burned at varying intensities. The Forest 
Service estimated that 63 percent burned at low or very low intensity; 23 percent 
at moderate intensity; and 14 percent at high intensity. Although nearly all of the 
Kalmiopsis Wilderness was within the Biscuit Fire Boundary, much of the wilder-
ness itself actually did not burn, and much of what did burn burned at low inten-
sity. As a result, the impacts to watersheds within the wilderness were varied. The 
areas that did burn at higher intensities were mostly very minor long-term impacts 
because of the good condition of the watershed. Other impacts occurred later as a 
result of salvage logging. 

The remoteness of the area, including wilderness designation, influenced the early 
decision by the Forest Service not to suppress the fire, but the major rationale not 
to attack the fire immediately stemmed from the large number of other high priority 
fires burning across the West at the time. In its early stages, the fires that were 
to combine to form the Biscuit fire simply were very low priority compared to other 
big fires that were immediately threatening communities in other parts of Oregon 
and elsewhere in the West. 

Question 7. When fire or insects and disease kill most of the trees in a National 
Forest have we improved the headwaters of the streams that flow from those lands? 

Answer. No. Impacts such as fire, insects and disease are expected to intensify 
as the climate changes. In order to enable trout and salmon to cope with changes 
in climate, we must protect, reconnect and restore habitat. This comprehensive ap-
proach helps ensure that there are intact habitats to serve as strongholds for fish 
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and enough connectivity that fish can move about a watershed to escape localized 
impacts or recolonize impacted habitat after a catastrophic event. 

Question 8. Understanding your strong desire to improve the watersheds and the 
streams as well as fishing in the forest, why is it acceptable to stand by and refuse 
to mechanically thin these forests when the potential for wildfire carries such risk 
to these lands and waters? 

Answer. ‘‘Standing by’’ is not acceptable. Neither should we approach these prob-
lems with a willy-nilly, drop the blades and let the chain-saws rip approach. 
Thinning overly dense forest stands in order to reintroduce fire and rebalance fire 
return intervals is logical, and sorely needed across many national forests. The first 
priority for such treatments should be where forests and human communities inter-
sect. 

You also pushed for protecting roadless areas. 
Question 9. When a roadless area burns and the A and B horizons of the soil are 

destroyed is that better or worse than building roads into an area so the fire fight-
ers can access the area when fires start? 

Answer. Native trout and salmon across the West, and the ecosystems of which 
they are part, have evolved with fire. Trout and salmon thrived for thousands of 
years in these natural ecosystems without the intervening hand of man. Further-
more, it has been demonstrated that roadless areas comprise a disproportionately 
high percentage of native trout habitat. On many western landscapes, native trout 
have been eliminated from most roaded areas and persist only in roadless head-
water areas. These lands harbor sensitive native species precisely because they are 
free of roads and the attendant impacts such as habitat degredation and non-native 
species introduction. The protection of roadless areas is an important component in 
a comprehensive approach to conserving trout and salmon. 

Question 10. After an area burns and then the area is hit by a rain storm that 
washes thousands of cubic yards of soil and rock into the streams is that better or 
worse for the streams and fish than those plugged culverts that you discussed at 
the hearing? 

Answer. Events such as those described in the question above underscore the im-
portance of restoring fish passage at blocked culverts. By restoring connectivity, we 
enable fish to move when faced with such habitat impairments. Watersheds with 
adequate habitat connectivity are more resilient to the effects of fire and flood. 

RESPONSE OF BEVERLY LAW TO QUESTION FROM SENATOR WYDEN 

Question 1. If I understood your testimony, you both agree that a ‘‘full carbon ac-
counting’’ should be employed when considering the effects of forest management on 
carbon. But I have the sense that just about everybody has a different view of what 
exactly that means in practice. Is my sense on this accurate and, if so, where does 
that leave this Committee in crafting Federal forest management policy? To give one 
example, I wonder if the amount of credit to give wood products for C sequestration 
is widely accepted and how that would be quantified? Do you have any suggestions 
for how to standardize full carbon accounting? 

Answer. I am involved in methods development and providing recommendations 
for improving national and international estimates of forest carbon sources and 
sinks (NRC committee report on Verifying Greenhouse Gas Emissions for a Climate 
Treaty (in review), Group on Earth Observations (GEO) Carbon Report, Law et al. 
2008 Terrestrial Carbon Observations: Protocols for Vegetation Sampling and Data 
Submission). Forest carbon accounting includes the land-based net of carbon uptake 
by photosynthesis and losses from respiration by plants and microbes, and decompo-
sition. This portion of the budget is best measured by the eddy covariance method 
(an atmospheric measurement representing an area of <1 square kilometer), but it 
is attempted partially through summing up inventory data on changes in carbon 
stocks in soil and in live and dead biomass above and belowground between two 
measurement periods (e.g. 5 years, which needs to be reduced to annual; Law et al. 
2008). Other carbon losses must be accounted for, including that from land use 
(thinning, complete harvest) and emissions from fire. When a forest is thinned, more 
debris is typically added to the surface (decomposition ensues) or an underburn 
treatment is applied and most of the small dead material on the surface is emitted 
to the atmosphere (pulse emission loss). When a forest is harvested, about 25-50% 
of the harvested amount of carbon is released to the atmosphere during the manu-
facturing process (the value within this range depends on the type of wood product). 
Long-lived harvested wood products are a potential CO2 sink, although the average 
lifetime of wood products is relatively short (20 years) and the UNFCCC accounting 
rules for them have not yet been agreed upon. In addition, there are carbon costs 
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of burning fossil fuel to harvest material, transport it to mills and in manufacturing. 
This must be included in evaluating the merits of biofuels harvesting (Jaeger et al. 
2009. Biofuels in Oregon from an Economic and Policy Perspective). In addition, 
there is a time factor—it takes about 20-50 years to grow the wood that is harvested 
for biofuels, and it may take only a few years for that carbon to be released to the 
atmosphere. So, the net of both biological processes on site, and transport and man-
ufacturing carbon costs should be included in the analysis. Again, these accounting 
methods are being recommended internationally (see citations). 

International assessments should include reporting of emissions and sinks should 
include all lands, not just managed lands, which would allow credit for maintaining 
carbon in mature and old forests (NRC 2009). 

RESPONSE OF BEVERLY LAW TO QUESTION FROM SENATOR BINGAMAN 

Question 1. Dr. Oneil’s testimony discussesd the C emissions produced by 
wildfires, specifically articles published by Mason (2006), Wiedinmyer & Neff (2007), 
and Bonnicksen (2009). It is my understanding that you have studied and published 
on this issue. 

Can you briefly discuss the best available science on carbon emissions produced 
by wildfires? 

Answer. The best available science on carbon emissions from wildfires is field ob-
servations of changes in live and dead pools, surface litter and soil after wildfires 
of different severities (low to high). We conducted such a study and quantified com-
bustion of the pools in the different severities. These data are desperately needed 
for the calibration of remote sensing data and models that are used to produce esti-
mates for landscapes, states, regions, the U.S., and globally. Unfortunately, our data 
were not published or used by the references cited by Dr Oneil. Those references 
have large uncertainties associated with them, and I had contacted one of the au-
thors to let them know their estimates were large overestimates. Our emissions esti-
mates from measurements before and after fire showed that emissions from litter 
and duff ranged from 70-100% depending on fire severity (the high value is for high 
severity), whereas Wiedeinmyer & Neff (2007) used values of 80-90% over N Amer-
ica. Our emissions estimates for tree stems were <1% to 3% for stems less than 
7.6cm in diameter (∼3 inches), depending on fire severity. Our measured values are 
somewhat lower than those used by modelers. Wiedinmyer & Neff (2007) used 30% 
for tree stems (compared to our measured 3% for high severity fire) when modelling 
high severity combustion across N America (Campbell et al. 2007). If we applied 
those percentages to one of the fires on which we made these measurements, it 
would lead to a large overestimation of pyrogenic emissions, in part because a sig-
nificant portion of the biomass in large trees experience very little wood combustion. 
On the Biscuit Fire, we found that 57% of the total pyrogenic emissions were from 
the litter layer plus duff and mineral soils. The next largest source was dead wood 
(19% of total emissions). For Oregon, our estimate of fire emissions based on our 
observations were used to calibrate a carbon cycle model and we used Landsat re-
mote sensing date that identified fire area and severity annually over the state. Our 
estimate of wildfire emissions averaged 1.07 Tg carbon per year over 10 years, 
which averaged 7% of the equivalent of Oregon’s fossil fuel emissions. 

We are currently working on an analysis and publication that provides new esti-
mates of fire emissions and the effects of fire on the North American carbon budget. 
This is a synthesis activity that is part of the North American Carbon Program, and 
it will be submitted to a peer reviewed journal and likely will be included in the 
next State of the Carbon cycle report. 

RESPONSES OF TOM TIDWELL TO QUESTIONS FROM SENATOR WYDEN 

Question 1. What is the Forest Service doing to promote biomass utilization? 
Answer. Our Nation’s forests are a sustainable, strategic asset in achieving and 

enhancing U.S. energy security, economic opportunity, environmental quality, and 
global competitiveness. A sustainable renewable bioenergy and biobased products 
sector is a growing source of jobs in the U.S. economy that contributes to energy 
security and greenhouse gas emissions reduction. Biomass has the potential to sup-
ply an increasing proportion of U.S. liquid transportation fuels, chemicals, and sub-
stitutes for fossil fuel-intensive products. 

One of the greatest challenges facing forest landowners and managers in the 
United States is restoring, maintaining, and enhancing the health and productivity 
of forest systems. Restoring forests to increase resiliency and reduce the risk of loss 
from fire, insect or disease, often entails the use of thinning and prescribe fire which 
involves the removal of large quantities of small-diameter and low-quality wood that 
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currently has little or no commercial value. This woody biomass is a potential feed-
stock for bioenergy and biobased products. 

The Forest Service has developed a strategy to promote woody biomass utilization. 
The strategy was developed in 2006 and 2007 with national effort to look at how 
to utilize woody biomass at all levels of the agency. We gathered employees from 
all levels of the agency to ensure this was a grass roots effort to provide a realistic 
strategy on the key components field units needed: 

• This strategy is focused on: 

—Ensuring a reliable and sustainable biomass supply; 
—Helping develop new and expanded markets for bioenergy and biobased prod-

ucts; and 
—Providing the science and technology for: sustainable and economical forest 

biomass management and production systems, competitive biofuels and 
biopower conversion technologies and high-value bioproducts, and information 
and tools for decision-making and policy analysis. 

• Forest Service accomplishments in wood-based bioenergy and biobased products 
include: 

—A Woody Biomass Utilization grants program targeted toward small busi-
nesses to help build capacity for biomass utilization in support of fuel reduc-
tion and restoration. Since its inception in 2005, the program has provided 
over $26.3 million (110 grants) towards projects ranging from biomass boilers 
for schools and prisons, to helping businesses acquire equipment that im-
proves processing efficiencies. These grants have been awarded to small busi-
nesses, non-profits, tribes and local state agencies to improve forest health, 
while creating jobs, green energy and healthy communities. 

—A system of Coordinated Resource Offering Protocol (CROP) studies, including 
10 sites across the US, which makes biomass supply information available to 
potential investors. (http://forestsandrangelands.com) 

—A multi-partner consortium (Consortium for Research on Renewable Indus-
trial Materials) conducting life cycle analysis of wood products and forest bio-
mass-based fuel products (http://www.corrim.org/). 

—Proposed innovation platform for multi-feedstock bioenergy pilot plant to in-
vestigate biorefinery concept at the Forest Products Laboratory (FPL). This 
facility would be the central source for the building’s heating and electrical 
system along with producing a liquied bio-fuel as a byproduct. Excess power 
produced by the facility could be sold back to the community’s power grid. 
This is currently in the planning stages. 

—Cooperation with DOE on BioMax, a small scale combined heat and power 
system for supplying heat and electricity from wood for localized applications 
and sole source supply in remote areas. 

—Report: Increasing Feedstock Production for Biofuels: Economic Drivers, Envi-
ronmental Implications, and the Role of Research, an economic assessment 
encompassing feedstock production from agriculture and forestry sources. 
(http://www.usbiomassboard.gov/pdfs/ 
8lIncreasinglBiofuelslFeedstocklProduction.pdf). 

—Report: Economics of Biomass Feedstocks in the US: Review of the Literature. 
(http://www.usbiomassboard.gov/pdfs/7lFeedstockslLiteraturelReview.pdf) 

—Fuel Reduction Cost Simulator, a tool that simulates the cost of forest oper-
ations that are undertaken to reduce fuel loads by cutting and removing trees 
for solid wood products or chips (http://www.fs.fed.us/pnw/data/frcs/ 
frcslhome.htm) 

—Life cycle analysis of woody biomass to energy systems as part of a wildfire 
and climate mitigation strategy (‘‘Biomass to Energy: Forest management for 
wildfire reduction, energy production and other benefits,’’ http:// 
www.energy.ca.gov/2009publications/CEC-500-2009-080/CEC-500-2009- 
080.PDF) 

• Examples of turning biomass into energy include: 

—Fuels for Schools (Montana, Vermont, Pennsylvania) 
—Use of wood fuel at power generating plants of 10 MW to >50 MW capacity 

(California, New Hampshire, Vermont, Michigan, South Carolina) 
—Historical and continuing use of surplus wood, bark, and black liquor for heat 

and electricity at primary wood manufacturing plants (Nationwide) 
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• MOU between ARS and FS R&D to cooperate on research and development that 
focuses on synergistic applied research, development, and deployment of forest 
and agricultural biomass-to-bioenergy technologies. 

• Biofacilities Initiative: An interagency working partnership between DOI, DOE, 
and FS to complete feasibility studies on 113 potential sites on Federal, State 
and Tribal facilities. The Biomass technology included in the potential sites 
range from thermal applications, combined heat and power to large scale power 
projects. Each site analysis will include a resource assessment, market evalua-
tion, environmental planning steps required, technology evaluation, and financ-
ing options. This project is scheduled for completed by October, 2010. 

Question 2. My understanding is that both the Forest Service and Department of 
the Interior have explored marketing tree-planting projects to generate funds from 
private sources based on the trees’ ability to sequester carbon. Do you have any reg-
ulations or formal policies on those projects or on participating in existing carbon 
markets in general? If so, please cite them. 

Answer. We currently do not have regulations or formal policies specific to partici-
pation in carbon markets for tree-planting carbon sequestration projects. In May of 
2008 the Chief of the Forest Service sent a letter to the regional foresters stating 
that at this time, the Forest Service is not engaging in partnerships that involve 
the selling and trading of carbon credits in the market. The letter also discusses the 
Memorandum of Understanding between the Forest Service and the National Forest 
Foundation to work together to develop demonstration projects that quantify biologi-
cal carbon sequestration through targeted reforestation projects. Donations to the 
NFF’s Carbon Capital Fund are used to replant areas on National Forests that have 
been so severely altered by wildfire that these formerly forested areas will be dif-
ficult to regenerate naturally. These reforestation demonstration projects are pro-
jected over the next decades to sequester a measurable and verifiable amount of car-
bon beyond what would occur without the planting. Donors may voluntarily report 
the expected carbon uptake and storage associated with the specific reforestation 
project. 

Question 3. Across the country, there are countless examples of fish and wildlife 
adaptation projects that have benefited both the ecosystem and the surrounding 
community. For example, when headwaters are protected, drinking water filtration 
costs are reduced and rivers get reconnected to floodplains. Do you prioritize adapta-
tion projects based on the ecosystem services they render or have the potential to 
render? 

Answer. The Forest Service has a long history of implementing watershed and 
ecosystem restoration projects. Adaptation projects are prioritized through a variety 
of modeling and valuations. They generally consider the ecosystem services/ecologi-
cal values in a given area, the existing condition of those resources, the scale of 
threats to them, and the technical, legal, political, social, and institutional opportu-
nities and limitations for addressing those threats. We are currently assessing 
methods to prioritize watershed restoration in a more consistent way across the Na-
tion. This Watershed Condition Framework Assessment has been tested and re-
viewed. Each Forest will complete these assessments this fiscal year. Region Five 
(California and Pacific Islands) is currently developing an ecosystem services frame-
work that will inform program design, national forest plan revisions and cooperative 
forestry activities. 

Question 4. America’s forests, farms and ranches provide a significant supply of 
drinking water for our country. I understand that protecting water resources is a 
top priority for the Forest Service, especially in light of climate change and the need 
to manage natural resources so that they can withstand the ongoing and expected 
impacts. Given the already existing stresses on our water resources, how do you 
plan to prioritize the protection of clean sources of water on National Forest lands 
in the face of climate change? 

Answer. Climate change and its effects on water are expected to intensify fresh-
water scarcity. The Forest Service developed is a Watershed Condition Assessment. 
This identifies vulnerable watersheds at risk from hydrologic changes due primarily 
to climate change and will provide a method of prioritization for restoration. 

In addition, we have a variety of prioritization models for our watershed restora-
tion program and we have efforts underway to do that in a more consistent manner 
across the country. Some administrative units have begun efforts to evaluate their 
existing strategies to incorporate metrics for climate change risk. For example, the 
Pacific Northwest (PNW) Region is working with scientists at PNW Station and 
University of Washington to conduct a regional-scale vulnerability assessment for 
water and aquatic resources. Other vulnerability assessments have been initiated on 
the Shasta Trinity, Ouachita, White River, and Apache-Sitgreaves National Forests. 
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Our more recent Land Management Plans include ecosystem restoration as a key 
outcome. As we continue to implement those plans we will make strides toward eco-
system health and resiliency that will be more adaptable to changing climate. The 
National Forest Management Act requires the Forest Service to revise its manage-
ment plans for each national forest on a regular basis, using the Planning Rule as 
a consistent guide. We are currently working on a new Planning Rule that will 
allow National Forest and Grasslands to produce updated Plans that address today’s 
demands and conditions, as well as anticipate future conditions due to climate and 
other changes. Ecosystem services will play an important role in helping the na-
tional forests to set priorities, strengthen their stewardship relationships with adja-
cent communities and ensure the sustainable provision of environmental benefits. 

The Forest Legacy Program, in State and Private Forestry, uses conservation 
easements to prevent the development of high value forests that are critical for wa-
tershed and wildlife habitat protection and is a prime tool for climate change adap-
tation through connectivity of protected lands for species movement across the land-
scape. Tracts of land are selected based on a State Assessment of Need that evalu-
ates important ecosystem services and critical habitats. Since 1991, Forest Legacy 
has protected almost 1.6 million acres in 46 states and territories. 

Question 5. In a Forest Service Environmental Analysis from 2001, the agency 
stated that it could potentially decommission as many as 120,000 to 186,000 miles 
of unneeded roads and unauthorized routes. Has the Forest Service ever studied 
how much carbon could potentially be sequestered if these unneeded roads and un-
authorized routes were re-vegetated? 

Answer. This issue has not been studied. 
Question 6. Congress has appropriated $90 million in FY 2010 for the Forest Serv-

ice Legacy Roads and Trails Remediation Program. Can the road decommissioning 
and storm-proofing work accomplished under this program help to ameliorate flood-
ing and other impacts of climate change on national forest watersheds and on down-
stream communities? 

Answer. The Legacy Roads and Trails Program is playing an essential role in 
achieving the Secretary’s vision of managing our forests to protect and restore the 
Nation’s water resources and make them more resilient to climate change. This pro-
gram is funding many critical activities, including road decommissioning, 
stormproofing, relocation, critical maintenance, and restoration of fish passage at 
road-stream crossings. Strategic and large-scale implementation of these activities 
can, over time, provide numerous benefits. 

Perhaps the greatest benefits of road restoration will result from reducing the 
consequences of floods, fire, and other disturbances likely to be exacerbated by cli-
mate change.1 2 For example, relocating roads away from floodplains and improving 
road drainage systems can reduce damage to infrastructure.3 Road treatments can 
also reduce storm-driven delivery of fine sediment to streams, which can lower 
treatment costs and improve the reliability of some water supplies. Road restoration 
can also improve the health and resiliency of aquatic habitats, which are already 
stressed and will be adversely impacted by climate change.4 5 For example, recon-
necting aquatic habitats at road-stream crossings and reducing existing sediment 
and temperature impacts, are perhaps among the most important things we can do 
to protect our fisheries in light of climate change. 

RESPONSE OF TOM TIDWELL TO QUESTION FROM SENATOR BINGAMAN 

Question 1. Managing forests for adaptation and carbon sequestration can be com-
plimentary-for example, through forest ecosystem restoration projects. But, in other 
cases, managing to maximize sequestration may be counterproductive from an adap-
tation standpoint, and vice versa. 
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Can you explain what your current policies are for addressing the latter situation- 
where managing to maximize adaptation and sequestration are competing goals? 

Answer. Carbon management is a complex issue and the amount of carbon stored 
on a given site is only part of the picture. A ‘‘one-size-fits-all’’ approach cannot be 
successful in this increasingly complex and dynamic management environment. In-
stead, our strategy for the National Forest System focuses on sustaining ecosystem 
processes and functions, which are the foundation of ecosystems. This involves re-
storing and maintaining the resilience and adaptive capacity of terrestrial and 
aquatic ecosystems. Thinning overly dense stands and reintroducing controlled use 
of fires are examples of tools to restore ecosystem processes and functions.6 7 8 This 
strategy requires actively managing resources and infrastructure so that stressors, 
threats, and vulnerabilities are reduced or eliminated. Examples of stressors and 
vulnerabilities include non-native invasive species, lack of disturbance or manage-
ment causing overly dense forests, and undersized road culverts and bridges too 
small to handle increasing storm flows caused by winter precipitation falling as rain 
rather than snow. 

RESPONSES OF TOM TIDWELL TO QUESTIONS FROM SENATOR BARRASSO 

Question 1. Chief Tidwell, welcome to our Committee and congratulations on 
being selected to serve as the Chief of the Forest Service. We welcome you and 
thank you for your service. 

Do you agree that higher concentrations of carbon dioxide in our atmosphere will 
likely increase plant growth, provided the soil and water conditions are right? 

Answer. Some studies suggest that rising CO2 increases net primary productivity 
by 12-23% over all species studied, but it is uncertain whether this is a lasting ef-
fect9. Studies also suggest that rising CO2 will very likely increase photosynthesis 
for forests, but this increase will likely only enhance wood production in young for-
ests on fertile soils.10 The response of forest ecosystems to elevated CO2 is complex 
with variation across systems, and it is an active area of research. 

Question 2. Do you agree that for some shorter lived species like Lodgepole Pine 
and Aspen that there needs to be some management to avoid catastrophic collapse 
of those species in some areas? 

Answer. In some specific cases, active vegetation management programs are im-
portant not only for species such as lodgepole pine and aspen, but for a vast array 
other species found in forest ecosystems on the national forests. We need to manage 
these stands to aid in adaptation. We have had extensive research and practical ap-
plication of knowledge regarding this type of active management. However, even as 
we apply what we know, we still encounter areas of uncertainty and will continue 
our efforts to address ecosystem complexities. Below is a summary of our knowledge 
regarding management in lodgepole and aspen forests: 

LODGEPOLE PINE RESEARCH 

Forest Service Research and Development on has been putting research emphasis 
on developing and evaluating ecosystem-based treatments for sustaining produc-
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tivity and biodiversity of lodgepole pine forests and watersheds since 1961. The re-
search topics covered are: 

1. Evaluate and quantify the ecological and biological effects of alternative sil-
vicultural treatments and prescribed fire in lodgepole pine forests by creating 
reserve stand structures that emulate those created by natural disturbances. 

2. Evaluate damage to reserve trees relative to alternative stand densities 
and structures and examine regeneration and understory vegetation changes as-
sociated with alternative silvicultural treatments. 

3. Develop linkages between vegetation management activities and hydrologic 
responses at the sub-watershed level. 

4. Manage and integrate the knowledge gained from the variety of studies to 
improve ecosystem-based management in lodgepole pine forests. 

5. Develop demonstration sites for education of the general public, students, 
professional, and researchers. 

6. Test and verify hydrologic and vegetation models and evaluate harvest 
costs and product recovery values associated with alternative silvicultural pre-
scriptions and harvest systems. 

7. Contribute to the scientific knowledge through publication of results in ap-
propriate outlets. 

8. Integrate knowledge gained from these studies into ecosystem management 
guidelines that enhance the function and sustainability of lodgepole pine forests 
in the Northern Rockies through a variety of technology transfer products. 

ASPEN RESEARCH 

The development of aspen forests is closely linked to fire or disturbance. After a 
stand-replacing disturbance by fire, the root systems of aspen usually survive and 
send up new stems to regenerate the forest. One of the restoration strategies forest 
researchers and managers have pursued is modifying the fire cycles, such as deter-
mining the frequency of fire required to sustain aspen in areas where fire has been 
suppressed in the past. 

Aside from regeneration following fire events, aspen stands sometimes regenerate 
following a massive die-off of mature trees. But in some cases the root system is 
completely dead, which results in a complete die-off of the aspen stands, a phe-
nomenon called Sudden Aspen Decline (SAD) that is currently pronounced in west-
ern Colorado, southern Utah, and southwest Wyoming. Researchers are looking at 
the impact that insects and diseases have on regeneration associated with SAD as 
well as the effect of drought. Researchers and managers are focused on finding ways 
to restore aspen throughout the West. 

Question 3. The President recently signed an executive order that all management 
will be undertaken with climate change in mind. Can you give me a couple of exam-
ples of the specific changes your agency will make to respond to that Executive 
Order? 

Answer. President Obama recently issued Executive Order 13514, Federal Leader-
ship in Environmental, Energy and Economic Performance. This executive order fo-
cuses on improving energy efficiency, water use, waste streams and related environ-
mental footprint parameters associated with federal buildings, motor vehicle fleets 
and federal contractors/ permit holders. Section nine of the executive order also re-
quires agencies that manage federal lands to ‘‘consider and account for sequestra-
tion and emissions of greenhouse gases resulting from Federal land management 
practices.’’ The executive order tasks the Department of Energy with recommending 
the reporting and accounting procedures under Section Nine. The Forest Service is 
currently working with the Department of Energy and other land management 
agencies on implementing the executive order. 

Question 4. In January Chief Gail Kimbell released direction on how to deal with 
climate change in forest planning and project NEPA documentation development. 
Within that direction I found a table that says: 

Forest stands are at stand densities and of species composition such that 
they wille resilient under a variety of potential future climates. Lower den-
sities are moreikely to survive future drought stress, fire, and insect and dis-
ease problems.he following residual stand densities should be used for 
thinning stands ofifferent forest types and seral stages. These residual den-
sities are based onossible annual precipitation reductions of 10-20 percent 
and possible increasesn evapotranspiration during peak periods of 5-10 per-
cent. 
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Residual Density Ranges (TPA) by Forest Type and Seral Stage 

Forest Type Young Stage Mid-Stage Old Stage 
Ponderosa Pine 100-200 70-90 30-50 

Douglas-fir 150-250 100-125 50-80 
Lodgepole Pine 200-300 60-150 20-60 

I want to focus on the two predominant species in my State, Ponderosa Pine and 
Lodgepole Pine. 

Understanding that the guidelines reflect a desired future condition, of having 20 
to 60 old Lodgepole Pines per acre can you give me a ballpark figure of how many 
Lodgepole Pines there currently are per acre on the Routt and Medicine Bow Na-
tional Forests? 

Answer. This hypothetical table was included in the document for illustrative pur-
poses only to assist planners in visualizing how this information could be presented 
in plan revisions. To actually construct this table for use in forest planning would 
require data collection and careful analysis to ascertain appropriate levels of resid-
ual stand density for a given species under specified conditions. The number of live 
lodgepole pine per acre presently found on the two forests varies from zero to in ex-
cess of one thousand trees per acre depending on location and stand age. 

Question 5. Can you tell me how much mature timber would have to be removed, 
if those trees were still alive to meet that guideline? 

Question 6. Can you tell me if the projected funding for FY 2010 in the Region 
Two timber program will allow your Regional Forester to meet that goal and if so 
on how many acres of treatments have you tasked him with? 

Question 7. How about Nationally? How much funding would you need to reduce 
stand stocking to the levels called for in the January direction? 

a) And, How much combined timber, vegetation management and hazardous 
fuels funding do you have in FY 2010 to implement these guidelines? 

b) Can you provide us with a table that displays the approximate number of 
acres in the National Forests that do not meet these guidelines and how much 
funding it will take to bring those acres into compliance with the guidelines? 

Question 8. Could you provide me the same information (in Wyoming) for all spe-
cies listed in the table and respond to each of the questions I asked on Lodgepole 
Pine? 

Question 9. Could you provide me the same information for all National Forests 
(collectively)? 

Answer. Question 5 through 9 all reference implementation of the example data 
intended for illustration only. The residual stand densities shown in the example 
table were not intended to be used as guidelines and doing so would lead to erro-
neous information and conclusions. 

Question 10. In your testimony you expressed the need to undertake all land-
ownership restoration. Given the conditions on the federal land and the apparent 
difficulty the agency is having even putting out fires on the federal land, can you 
explain why you would think most rational private land owners would be willing 
to listen to the Forest Service or the federal government about how to best manage 
their forest lands? 

Answer. The Forest Service respects the diverse range of objectives and values for 
which private forest lands are managed. Threats to those objectives and loss of val-
ues from wildfires, insect and disease epidemics, invasive species, and climate 
change are being experienced by all landowners. 

To make measurable and effective progress in addressing the vulnerability of for-
ests and water resources to these threats, Secretary Vilsack’s ‘‘all-lands’’ approach 
to restoration requires the involvement and support of many partners, including 
States, tribes, and willing private forest land owners. Examples of this approach al-
ready in place are the many Community Wildfire Protection Plans collaboratively 
developed and implemented across all ownerships throughout the country. 

The Forest Service leadership is developing a response to implement Secretary 
Vilsack’s all-lands approach to restoring priority landscapes. The Forest Service’s 
State and Private Forestry and Research and Development programs have been pro-
viding valuable support to private landowners since the 1920s. Both programs offer 
to landowners the best available science and technology in silviculture, forest pest 
management, fire and fuels management, wood technology and marketing, and 
other key information and support services, including funding of land management 
activities through the States. 
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Many of the issues related to wildland restoration, like climate change, are not 
bounded by who owns the land. We engage our partners to address common con-
servation goals. There are numerous ongoing efforts at both national and local lev-
els: 

• The Congress has provided the Forest Service with many tools, like the Collabo-
rative Forest Landscape Restoration Program and the Healthy Forests Restora-
tion Act, that will help us work more effectively across boundaries to achieve 
common objectives. The Food, Conservation, and Energy Act of 2008 (Farm Bill) 
also provides programs like the Forest Stewardship Program which helps pri-
vate landowners achieve their objectives to sustain the health of private for-
ested lands. 

• Through our State and Private Forestry programs, and new authorities pro-
vided in the Farm Bill we are currently working with state partners to assess 
the condition and health of forest lands. These assessments will help the Forest 
Service and our partners identify landscapes that have priority restoration and 
conservation needs. These State Forest Resource Assessment and Strategies 
will be completed and submitted to the Secretary of Agriculture by June, 2010 
We also engage in active partnerships to offer technical and financial assistance 
to rural forest landowners and private conservation groups, and to communities 
concerned about forests and open space in urban areas. 

• The Forest Service is developing a strategic framework to guide the integration 
of climate change into the programs, policies, processes, and partnerships of the 
agency. I have asked our field leadership to apply this guidance in development 
of broad level, integrated landscape conservation strategies that focus on water 
and water-related services in light of climate change. Concurrently, we will 
work with state and local partners to assure that our approach is effective in 
achieving partner objectives on landscapes that cross multiple ownerships. 

The cross-boundary coalitions that we build through these efforts will help us re-
store our wildlands in ways that achieve national broad-scale restoration objectives. 
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STATEMENT OF H. STERLING BURNETT, PH.D., SENIOR FELLOW, NATIONAL CENTER 
FOR POLICY ANALYSIS 

Chairman Wyden, Ranking Member Barrasso, and other members of the sub-
committee thank you for allowing me the opportunity to testify today. I represent 
the National Center for Policy Analysis (NCPA) a nonprofit, nonpartisan public pol-
icy research organization dedicated to developing and promoting private alternatives 
to government regulation and control, solving problems by relying on the strength 
of a competitive, entrepreneurial private sector. 

Global warming is a reality. But whether it is a serious problem—and whether 
emissions of carbon dioxide (CO2) and other greenhouse gases from human fossil 
fuel use are the principal cause—are uncertain. The current debate over the U. S. 
response to climate change centers around greenhouse gas emissions reduction poli-
cies, which are likely to impose substantially higher costs to society than global 
warming might. 

The question remains; what should be done about the threat of global warming? 
Unfortunately, many proposals—including mandatory limits on CO2 emissions— 
would be much more costly to society than the danger it seeks to avert. Fortunately, 
there are policies that could be adopted that are desirable in their own right and 
are commendable, even if there were no threat of global warming. I outlined several 
of these policies in a report called 10 Cool Global Warming Policies that was pub-
lished by the NCPA this past June. These policies would reduce greenhouse gas 
emissions, increase energy efficiency, reduce harms associated with global warming 
or increase the world’s capabilities to deal with climate-change-associated problems. 
One of these policies is an alternative forest management strategy that, among 
other things, can reduce wildfires and increase forest health. 

Forests are carbon sinks: As trees grow they remove carbon dioxide from the at-
mosphere and store it in their trunks, limbs and roots. In addition, forest soils, 
made up of dead organic matter built up over time, store a large amount of carbon. 
The canopy provided by densely packed tropical and temperate forests slow the 
decay of fallen leaves and other organic matter, slowing the release of carbon and 
facilitating its incorporation into the soil. 

A 40-year study of African, Asian and South American tropical forests found that 
each year tropical forests absorb as much as 18 percent of all the CO2 emitted by 
burning fossil fuels. Temperate forests in the United States also absorb and store 
carbon. In 2004, the Environmental Protection Agency (EPA) estimated that forests 
sequestered 10.6 percent of the CO2 released by the combustion of fossil fuels, with 
urban trees absorbing another 1.5 percent. Other research indicates that U.S. for-
ests may sequester as much as 40 percent of U.S. human greenhouse gas emissions. 

FOREST FIRES ARE A GROWING CLIMATE CONCERN 

Unfortunately, poor forest management in the United States and other countries 
contributes to wildfires, which directly add carbon to the atmosphere and reduce the 
amount of CO2 absorbed by forests. For instance: 

• Wildfires in the United States release about 290 million metric tons of CO2 into 
the atmosphere every year—equaling as much as 6 percent of the nation’s an-
nual emissions from burning fossil fuels. 

• Pine beetle infestations have killed so many trees in Western Canada that they 
have contributed to a rise in large wildfires, turning Canadian forests from a 
net carbon sink that absorbs 55 million tons of CO2 per year into a net emitter 
of up to 245 million tons annually. 

• The Australian government calculated that wildfires in 2003 released more 
than 190 million tons of CO2; accounting for one-third of the country’s total 
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emissions, and it found that fires in 2006 and 2007 released an additional 360 
million tons of CO2. 

• In terms of total CO2 emissions, Indonesia is the third-largest emitter world-
wide due largely to its annual wildfires—which emit nearly five times as much 
as its energy, agriculture and waste sectors combined. 

HOW GOVERNMENT OWNERSHIP CONTRIBUTES TO FOREST FIRES 

Large-scale forest fires are primarily the result of poor management of publicly 
owned forests. Federal mismanagement of U.S. forests has increased the number, 
size and cost of wildfires over the past decade. Historically, the national forests have 
been logged to provide lumber for commercial activities, to prevent wildfires and to 
promote forest recreation, species protection and land management. In recent dec-
ades, political pressure and lawsuits from environmental lobbyists prevented or de-
layed both commercial and salvage logging, turning much of our national forests 
into tinderboxes. 

POLICY RECOMMENDATIONS 

Changing the management structure of national forests could enhance the quality 
and value of these lands. 

Privatizing the forests 
The private sector currently preserves, protects and promotes many historically 

important properties and manages the majority of the country’s forests and range-
lands in ways that promote environmental quality and benefit the owners and the 
public. The United States can safely and perhaps profitably sell some of the hun-
dreds of millions of acres of national forests for market value, giving the owners of 
adjacent properties priority for ownership. 

Possible buyers include forest product companies, sportsmen’s clubs and environ-
mental groups. While these lands will no longer be public forests, many and perhaps 
most will be managed sustainably, in ways that protect their natural character and 
enhance their environmental and economic value because of the incentives of pri-
vate ownership. Private companies do not have the general treasury to bail out 
money-losing operations and therefore seek to maintain the value of their lands. 
Furthermore, privatizing public lands would increase the tax base in rural areas 
and reduce the strain on the federal budget. 

Public versus Private Management 
Private property owners have flexibility in managing their lands, whereas federal 

forest management is too often hampered by rigidity. For instance, when a wildfire 
struck near Storrie, Calif., in August 2000, more than 55,000 acres burned, mostly 
in the Plumas National Forest (28,000 acres) and Lassen National Forest (27,000 
acres). About 3,200 acres of private forestland managed by W.M. Beaty and Associ-
ates also burned. However, the Forest Service and Beaty’s responses couldn’t have 
been more different. By 2001, Beaty foresters had: 

• Reduced the chance of a future catastrophic wildfire by removing smaller dead 
trees and woody material—generating enough clean biomass to fuel 3,600 
homes for a year. 

• Harvested larger dead trees suitable for lumber processing—amounting to 64.5 
million board feet, enough to build 4,300 homes. 

• Spent millions of dollars to reforest the burned land, planting nearly one million 
seedlings of seven different tree species. 

By contrast: 

• The Forest Service removed dead trees and other fuels from only 1,206 acres 
and replanted 230 acres in the Lassen National Forest. 

• In the Plumas National Forest, the Forest Service was prevented from removing 
dead trees and reforested only 181 acres. 

Private forest owners are not hindered by bureaucratic federal rules requiring 
multiple studies, public hearings, comment periods and court challenges. Thus, they 
are better able to prevent infestations and respond quickly to disease outbreaks. 
Promptly removing dead and dying timber can prevent infestations from spreading 
to other areas and prevent potentially catastrophic fires. Private companies keep the 
number of trees per acre at an optimal level. This reduces fire hazards and lets sun-
light reach the forest floor, which helps re-growth and biodiversity. 



79 

Alternatives to Outright Privatization 
For political reasons, it may be impossible to sell certain national forests, but 

there are various mechanisms or institutional arrangements that would confer 
many of the benefits of ownership without removing land entirely from public con-
trol. 

For instance, following a suggestion by economists Richard Stroup and John 
Baden, Congress could establish Wilderness Endowment Boards to own and manage 
national forests lands. These government-chartered, nonprofit entities, whose board 
members would be approved by Congress, would have a narrowly defined fiduciary 
duty to protect and enhance the natural values of the land under their charge. Ac-
tivities such as oil and gas production, commercial hunting and other resource pro-
duction could enhance forests without hurting the environment; such is the case 
with properties managed by the Audubon Society and the Nature Conservancy. 

Each individual board would decide how to balance use, recreational access and 
strict ‘‘off-limits’’ preservation, bound only by their understanding of what is nec-
essary to preserve and enhance the land while generating the revenues necessary 
to manage it. 

Reintroducing Competition 
Public lands retained by the federal government could still receive some of the en-

vironmental benefits of private ownership if federal, state and local governments 
competed for control of these lands within the public system. For example, teams 
of experts from federal and state agencies, environmental organizations and the tim-
ber industry in Montana and Minnesota compared the environmental effects of state 
and federal forest management practices. They all concluded that state foresters 
better protected watersheds and waterways from the impacts of logging and other 
activities: 

• In Minnesota, 90 percent of county lands had the highest compliance rate with 
‘‘best management practices’’ for protecting water quality; federal forests had a 
slightly lower compliance rate at 87 percent. 

• In Montana, 99 percent of the watersheds in state forests were protected from 
all impacts from logging, compared to 92 percent in federal forests. 

Congress could allow any state or county that demonstrates superior economic 
and environmental performance to take over the management of the national forests 
within their state or area. Congress could give fixed but declining block grants dur-
ing a transition period to the forestry agencies that apply and allow them to retain 
any revenues generated. The program should be allowed to run for several years so 
state and county foresters could counteract the effects of federal mismanagement. 

At the end of the trial, states and counties that have improved a forest’s economic 
and environmental performance could be granted the forests outright and federal 
payments ended. If forests have not improved, they could be returned to federal con-
trol and new management experiments implemented. This program would provide 
Forest Service managers with an incentive to improve performance or risk losing 
control over the lands. 

WHY IS THIS A NO-REGRETS POLICY? 

Any of the management regimes suggested above should decrease the size, inten-
sity and frequency of wildfires, meaning less CO2 will be pumped into the atmos-
phere each year and more carbon stored. Also, where there are currently more dead 
or dying trees or in burnt-over areas, trees will be replanted at a more rapid rate, 
increasing the carbon uptake of the nation’s forests. 

When pest infestations and fires do occur, the incentives for the new ‘‘owners’’ will 
be to help the forest recover as soon as possible in order to help wildlife recover, 
reduce soil erosion and stream destruction, restart natural ecological cycle and/ or 
make a profit. 

Lastly, what about international forests? Despite the various legal systems and 
property rights regimes around the world, all forests should benefit from a no-re-
grets solution suggested in the paper mentioned previously: the widespread adoption 
of agricultural biotechnological innovations. Scientists are genetically engineering 
trees that grow faster and can store carbon at a higher rate than existing varieties. 
Such trees can be planted in forests where commercial timber producers are oper-
ating and in tropical forests previously lost to slash-and-burn agriculture. In addi-
tion, the adoption of new biotech crops that increase yields, improve nutrition and/ 
or reduce the need for such inputs as fertilizers should also reduce stress on tropical 
forests by reducing the need of farmers to move from one forest plot to the next to 
maintain annual production. 
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STATEMENT OF DAVID MOULTON, THE WILDERNESS SOCIETY 

Thank you Chairman Wyden and Ranking Member Barrasso for this opportunity 
to address our concerns regarding the use of offsets on public lands. The Wilderness 
Society shares your concern for maintaining the health of our public lands in the 
face of global warming. America’s public lands—some 635 million acres of land and 
150,000 square miles of protected waters—are a legacy we hold in trust for genera-
tions to come. Global warming poses an unprecedented threat to the nation’s iconic 
landscapes—our national parks, forests, wilderness areas, desert lands managed by 
the Bureau of Land Management, and wildlife refuges. At the same time, our coun-
try’s parks and other public lands offer one of our best hopes for sustaining the 
plants, animals, birds, clean water and air, and recreational opportunities that are 
important to our heritage. They store carbon and provide large core protected areas 
that will be essential in adapting to a changing climate. These lands also provide 
critical services for our communities, including filtering the air we breathe and the 
water we drink, and play important roles in our nation’s economy. Protecting these 
natural places is more important now than ever. 

You have asked about the advisability of authorizing private carbon offset projects 
on land owned by the American public. 

The Wilderness Society is not opposed to offsets in principle. Private offsets mar-
kets, if well-designed and well-regulated, could become a powerful tool for steering 
resources into land protection. However, we believe that extending this powerful tool 
into the arena of federal land management raises numerous unexamined issues that 
need to be thoroughly vetted and understood before moving aggressively in such a 
direction. 

We are aware of the limited offset experiments that have already been under-
taken by the Fish and Wildlife Service and the Forest Service. It is important to 
understand that this experience has been gained in the unregulated voluntary car-
bon market. Much of what has enabled those projects to go forward would not be 
allowed in a regulated carbon market because it would not meet standards of 
additionality, permanence or measurement rigor that will be needed to keep offsets 
from undermining emissions targets. 

At the same time, these early experiments have demonstrated the willingness of 
private parties to supplement public appropriations in return for the right to carbon 
credits hosted on public lands. It is apparent that if offsets on public lands are al-
lowed, they could become major sources of new revenue for resource-starved public 
agencies. It is also apparent that they could entangle public land managers and 
agencies in potential liability associated with enforcement intended to maintain the 
integrity of a regulated carbon offsets market. 

Here is a list of the issues that we believe your subcommittee would benefit from 
examining in detail: 

1. Effect on the cap on emissions.—Offsets on public lands expand the avail-
ability of offsets generally. Offsets are seen as an economically efficient method 
of accomplishing what otherwise might be a direct reduction in emissions. But 
their viability in a mandatory cap-and-trade regime remains to be dem-
onstrated. We believe that the Subcommittee should seek an analysis from EPA 
regarding the pros and cons of expanding the offsets playing field in this un-
precedented way to assure itself that it is not undermining the emissions caps. 

2. Effect on private land protection.—Offsets undertaken on public lands 
could become a substitute for offsets on private lands, especially if having a 
public agency on one side of the deal is seen as providing an imprimatur in the 
marketplace. This raises the prospect of reducing the incentive to protect vul-
nerable private parcels. Adjacent private land might have been saved from con-
version by a carbon offset project, but now is not. 

3. Effect on the private carbon offsets market.—Flooding the market with off-
sets on public lands could impact the price of offsets generally, leading to less 
private land protection overall. 

4. Lack of additionality.—Our public lands are already managed under laws 
that require that their health be maintained. Thus it seems difficult to meet the 
requirement of a regulated offsets market that the carbon sequestered through 
reforestation of certain acres, for example, would not have occurred anyway 
under prudent public land management. Indeed, to the extent that the project 
occurs on land already prioritized by land managers for reforestation, it would 
seem that many offset projects would be sited where the next dollar of appro-
priations would have been spent anyway. This lack of additionality has not 
seemed to matter in the voluntary market, but it will matter a great deal in 
the mandatory market. 
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5. Lack of permanence.—Most of the contracts undertaken in the voluntary 
market to date by the Fish and Wildlife Service have involved durations of 50 
years or less. In the mandatory market, this is insufficient to achieve the level 
of ‘‘permanence’’ that justifies allowing a polluter to buy an offset. 

6. Impact on appropriations.—The perceived increase in resources available 
for reforestation or wetlands restoration from these contracts could become illu-
sory if the appropriations committees simply reduce public appropriations by 
the amount attributable to this new private source. The financial benefit to the 
agency would be wiped out. 

7. Impact on Management Flexibility.—Forest Service Chief Tidwell has 
stressed in his testimony the inadvisability of managing a public forest only for 
carbon. Instead, carbon storage should be the natural byproduct of managing 
for the longterm health of the forest. Offsets contracts with private parties run 
directly counter to this prudent approach. Climate change implies the need to 
change management techniques over time. Offset contracts lock in the preserva-
tion of a carbon sequestration in a particular place as part of a mandatory com-
pliance regime. The potential for these two tensions to become irreconcilable 
over time seems obvious. As your public witness, Dr. Beverly Law, has stated 
‘‘Federal lands should be managed for the public interest of carbon sequestra-
tion, not revenue from carbon credits.’’ 

8. Legal concerns.—Various solicitors’ offices have issued varied legal inter-
pretations regarding proposals to have the managers of our public lands bind 
themselves to a contract with a private sequestration project developer in the 
voluntary carbon market. In any event, these opinions will have to be rewritten 
once the compliance market begins because the compliance market will create 
liability, enforcement and management issues not present in the voluntary mar-
ket. 

9. Use of offsets contract revenues.—Should revenues flowing from efforts to 
mitigate climate change emissions be spent only on mitigating climate change 
emissions? The agencies have huge climate adaptation needs which would be di-
rectly related to the purposes of climate legislation. On the other hand, divert-
ing the money to non-climate related activities within the relevant agency, such 
as regular operations and maintenance, or outside the agency itself, would po-
tentially undermine the climate purposes of the revenues. 

For all these reasons, The Wilderness Society believes that it would be preferable 
to provide direct funding for carbon sequestration activities on the public lands 
through non-offset mechanisms. The pending climate bills include a Natural Re-
sources Adaptation title which would supplement agency budgets to accomplish ad-
aptation purposes, much of which will have major sequestration benefits even if not 
undertaken solely for that purpose. In addition, Senator Stabenow has proposed a 
Carbon Conservation Program outside of the offsets market that could provide re-
sources to public land managers to protect sequestration value without becoming en-
tangled in long-term contracts with individual private carbon projects. As Dr. Bev-
erly Law has testified ‘‘To manage federal lands in the public interest of carbon se-
questration, we should strive to preserve mature and old forests to avoid losses of 
carbon associated with harvest. Many of the mature and old forests are on public 
lands, so they are uniquely positioned to act as carbon reserves.’’ Non-offsets fund-
ing from the climate bill could and should be used to support this type of carbon 
storage on public lands. 

Finally, let me suggest that one model for taking advantage of the offsets market 
that could be viewed as a middle ground was developed by the Fish and Wildlife 
Service and The Conservation Fund for the Theodore Roosevelt NWR in Mississippi. 
Agricultural land was reforested adjacent to the refuge according to native species 
specifications provided by the FWS. The carbon credits were sold into the voluntary 
market. The proceeds were used to facilitate not just the project itself, but also the 
conveyance of title to the USFWS after the restoration work is complete. Note that 
the offsets were done on private land, not public. The carbon encumbrance was ulti-
mately conveyed with the land, so many of the concerns expressed above would still 
apply, but the critical new element of this model is that the taxpayer received an 
expansion of protected acreage. In contrast, most of the other experiments with off-
sets on public lands have involved no such addition to the amount of acreage pro-
tected from conversion. 
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Thank you for this opportunity to place this information in the record of your 
hearing. 
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